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1.0 INTRODUCTION

This investigation report for Areas 6A and 7 at the Libertyville Training Site (LTS) in
Vernon Hills, Hlinois has been prepared for submittal to the Base Realignment and Closure
(BRAC) Cleanup Team (BCT). It first summarizes the findings of the July 2001 investigation, and

then discusses the activities and analytical results for the 2002 further investigation at

' Magazines Alpha, Bravo, and Charlie in Area 6A and the combined groundwater investigation of

Areas 6A and 7.

1.1  Objectives
The objectives of the 2002 investigation were to address potential petroleum product and
chlorinated organic solvent (trichloroethylene [TCE], trichloroethane [TCA], and

carbon tetrachloride) contamination in Areas 6A and 7 at the LTS. Specific objectives were to:

. In Area 6A: Determine whether the constituents detected in the subsurface soil and
shallow groundwater surrounding the missile magazines during the July 2001 investigation
were from waterproofing material on the magazine walls or other sources. Soil and
groundwater samples collected from backfill material adjacent to Magazines Bravo and
Charlie in 2001 indicated semivolatile organic compounds (SVOCs) exceeding
Libertyville Screening Levels (LSLs). Based on these results, further investigative
-activities were required to determine whether the LSL exceedances around the exteriors
of Magazines Bravo and Charlie were due to sources other than waterproofing and, if so,

* delineate extent and determine the potential impact to the soil and groundwater adjacent to

Magazine Alpha.

. In Areas 6A and 7: Determine the potential impact to groundwater from chlorinated
solvents and petroleum products associated with the missile assembly building, the acid

neutralization area, and the missile magazines. These were areas where solvent and
I-1 '
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petroleum products were most likely to have been used and possibly disposed at the
NIKE facility.

1.2  Background

Areas 6A and 7 are in the northwest corner of the 164.32-acre LTS, which lies approximately
30 miles north of downtown Chicago (Figure 1-1). With elevations varying from approximately
690 to 705 feet above mean sea level, the LTS property is higher than the surrounding area.
The Navy purchased the LTS in 1945 for use as an auxiliary airfield and training site for
Naval Air Station (NAS) Glenview. In 1954, the LTS was transferred to the Army and was used
as a NIKE missile base until 1963. In 1972, the Navy resumed control of the LTS, intending to
use the site for additional housing to serve NAS Glenview, which was never built. The LTS was
later used for local military and civilian firearms training. From 1971 until the fall of 2000,
the Federal Aviation Administration (FAA) used 6 acres for an aircraft navigational aid facility.
In 1999, the Navy transferred 3.67 acres of the LTS to the FAA for construction of a
new navigational aid facility, which became operational in the fall of 2000. Figure 1-2, a site map
of the LTS, shows the locations of Areas 6A and 7. Figure 1-3 shows the July 2001

sample locations and Area 6A site features.

Area 6A consisted of the C-94 Launch Area, which included NIKE missile storage magazines.
_ The three abandoned underground magazines are identified as Magazines Alpha, Bravo, and
Charlie. During the site’s use by the Army, NIKE missiles were stored in the magazines but were
never deployed. The surface of Area 6A was paved, with a storm water drainage ditch around
the perimeter Qf the magazines. Before redevelopment by the Village of Vernon Hills, most of
the storm water from the LTS flowed to Area 6A via a 48-inch storm drain, from which it was
discharged to Seavey Ditch immediately north of Area 6A. For many years, the Navy has

blocked access to all three magazines to prevent trespassers from entering them. Recently, a
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chain-link fence was erected around Area 6A to further prevent unauthorized access to the site.

Demolition of the magazines began in April 2002.

Prior to this investigation, Area 6A was evaluated during the original Gray Sites Investigation and
the Gray Sites Addendum Investigation. During all previous phases of investigation,
Magazine Alpha was empty of water and accessible for entry, inspection, and sampling. Until
June 2001, Magazines Bravo and Charlie were filled with water and inaccessible. In June 2001,
under a license from the Navy, the Village of Vernon Hills pumped most of the water out. During
pumping, evidence of petroleum product was identified in the last 2 to 3 feet of water in each
magazine. The Village ceased the pumping operations and the Navy returned to the site to address

the newly identified environmental issues.

Until recently Area 7 was open space with scattered brush and trees bordered on the north by the
fence and property line and on the south, east, and west by other portions of the LTS.
Several sites in Area 7 were assessed during the 'original Gray Sites Investigation. Detected
constituents at most of the sites were below the LSLs and no further action was required.
Two sites in Area 7, the Missile Assembly building site and the Gray Denuded Area, required
further investigation. These two sites were separated from the rest of Area 7 and designated as
Area 7A. Further investigation of Area 7A resulted in non-time-critical removal actions, during

which contaminated soil was removed and disposed of offsite.

As a result of investigations at other former NIKE sites in Illinois and Ohio, the
Illinois Environmental Protection Agency (IEPA) was concerned about possible chlorinated solvent
contamination in groundwater at the LTS. Areas where solvents were most likely to have been
used at NIKE missile facilities were the missile assembly building, the acid neutralization area,
and the missile magazines. The missile assembly building and acid neutralization area are within
the original boundaries of Area 7. To address the chlorinated solvent concerns, the Navy

investigated groundwater in both Areas 6A and 7.

1-6
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2.0 INVESTIGATION METHODOLOGY ' , _
The speciﬁc methods- used for'the investigation of the NIKE missile magazines are discussed in the
followmg subsections. The samplmg procedures and analytlcal methods used are detalled in the

Comprehenszve Qualzty Assurance Project Plan (CQAPP) (E&E, 1994), Techmcal Memorandum ,

" No. 20, the Supplemental QuaIztyAssurance Project Plan (SQAPP) (EnSafe 2001) and theAreas 64 . B

and 7 Further Investigation Work Plan (EnSafe, 2002). The Area 6A mvestlgatlon was performed to
determine whether the polynuclear aromatic hydrocarbons (PAHs) detected in native soil' and fill
material along the exterior po_rtlonsvof Magazines Bravo and Charlie was due to waterproofing
material on the magazine walls. The combined Areas 6A and 7 groundwater"ihvestigation wés
performed to determine the potentnal 1mpact to groundwater from chlorinated solvents and petroleum

products associated with the mlssﬂe assembly bulldmg, the acid neutrallzat1on area, and the mlssﬂe

magazines.

During the July 2001 mvestlgatlon a number of PAHs detected in soil exceeded their LSLs on each

side of Magazine Bravo and on the east and west s1des of Magazine Charlie. The sample locatlons B

from. the 2001 investigation are shown on Figure-1-3. The first sampling phase of thls soil
investigation focused on the areas at Magazines Bravo and Charlie where LSL exceedances occurred
- in July 2001. Suhs,equent phases targeted soil south of Magazine Bravo and soil and groundwater "

around Magazine Alpha.

Soil borings Were advanced using hollow-stem augers, and samples were collected using 2-and 3-inch .

outer-dlameter 24-inch spllt-spoon samplers Durmg the investigation of Magazme Bravo and -

Charlie, soil bormgs were placed in backfill soil and samples were collected from depths that'
corresponded w1th.depths where LSL exceedances occurred in prlor investigations or phases. A
photoionization detector (PID) was used to screen. samples for “indications of volatile

organic compounds.

21
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Durmg the mvestlgatlon at Magazme Alpha samples were continuously collected from the | |
| ground surface through backﬁll materlal until the native material was encountered APIDwasused .
to continuously screen the sonl column for 1mpacted intervals to target for analysns Ifno elevated PID -
readings were observed samples were generally collected from the vadose zone, the approx1mate |

water table interface, and the native soil _beneath the fill.

2.1 Magazines Bravo and Charlie Further Investlgatron Approach

Soil samples were collected around Magazines Bravo and Charlie to detenmme whether waterprooﬁng ‘

~ from the exterior magazme walls was the source of LSL exceedances in the July 2001 mvesttgatlon o

" Fourteen soil borings were mstalled and sampled around Magazme Bravo durmg three phases of

samplmg Two soil bonngs were mstalled and sampled on ‘the east and west sides of Magazme._ =

_ ,Charhe In addmon one permanent momtormg well was mstalled and sampled east of Magazine

Bravo.

2. 11 Soil Investlgatlon | | \
Magazine Bravo Delmeatlon — Apnl 2002
l ) In :accordance with the Areas 6A and 7 F urther Investzgatlon Work Plan, four soil bormgs were
installed around Magazme Bravo to determine whether the July 2001 LSL exceedances were due to
" waterproofing scraped off magazine walls or other sources. As described in. the work plan,
stratigraphic borings were drilled in an attempt to identify the extent of backﬁll sorl and the boundary o
between backfill and natlve sonl Based on the mformatlon obtamed from the stratrgraph1c borings, |

. -Phase 1 samples were collected five feet away from the July 2001 locatlons The Apnl 2002, .

" delineation sample locatlons are shown on Figure 2-1, along with the sample locations where LSLs - |
were exceeded in July 2001, Samples LTSSBB0118 and LTSCBBO1 18 (duplicate) were collectedon
the magazine’s. north side at depths of 16 to 18 feet bgs Samples LTSSBB0218 and LTSSBB0225
were collected on the magazme s east side. at depths of 16 to 18 feet and 23 to 25, feet bgs
respectlvely Samples LTSSBB0305 and LTSSBB0314 were collected on the magazme s south side -
at depths of 3 to 5 feetand 12 to,14 feet bgs; respectively. Samples LTSSBB0417 and LTSSBB0425' C

2-2
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e .LTSSBB3D16 (the bottom sample),
" , _ N an addmonal sample was collected"V1
B ' %P ’(m’:m from the 16-t018 foot mterval at B R
L L ;':}:G”-B o » { LTSSBB3D to further delmeate the o ‘7 '
. m o ’ ' | vertrcal extent at that locatron The six |
2 E“ﬁ:’?ﬁﬁmw = 2 addltlonal locatlons sampled to further» ";I V'f E
LT e ;7- ,;‘Eung;ng,:fg:‘f:u:; m;;',w;, delmeate these constltuents are shownﬁ g

L . on Flgure 2 3. r &

- southwestern edge of Magazme Bravo . |

,\ .‘»'.'l

Locations LTSSBB3F LTSSBB3H and LTSSBB3 were each sampled atthrée subsurface iervals, S
12 to 14 feet; 14 10.16 feet, and 16 to 18 feet bgs Locations LTSSBB3G LTSSBB3J and
LTSSBB3K were sampled from 8 to 10 féet, 10 to 12 feet and 12 to 14 feet Samples were alsof'il:
.collected from the 14- to 16-foot and 16- to: 18-foot mtervals at locatlon LTSSBB3G to dehneate the . S

southern: extent of contammatlon detected at LTSSBB3D

l'v.
|. W

Magazrne Charlle Delmeatlon o ~, h “.' i A I

In accordance: w1th the Areas 64 and 7 F urther Investzgatzon Work PIan two addrtronal sorl borlngs S s
were. mstalled around Magazme Charlle to determine ‘whether. waterprooﬂng was the source of LSL: . i
'exceedances at the 2001 sample locatrons One location each was sampled on the east and west srdes o
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_of Magazine Charlie, approximately 5 feet away from the previous sampl‘e locatiens where LSLs had
been exceeded, as shown on Figure 2-1.

- Sample LTSSBC0212 was collected on the magazine’s east side at depth of 10 to 12 feet bgs. Sarnple
LTSSBC0422 was collected on the magazine’s west side at a depth of 20 to 22 feet Bgs Sample
LTSCBC0422 was a duplicate sample.

The samples collected at Magazines Bravo and Charlie .are summarized  in .Tablle_2-1.‘.

The

-soil stratigraphy was described, classified, and logged by'a'professional geologist licensed in the State
of Illinois. The site stratlgraphlc sequence 1s discussed in Sectlon 3.2. Copies of the boring logs are

contained in Appendix A.

Table 2-1
Soil Boring Soil Sample Summary

-

Magazine Bravo and Charlie Exterior Investigation -

“LTSSBB3C16

Area 6A
Depth
Sample Date Collected ;
Boring 1D -Collected (feet bgs) Description
LTSSBBO118 4726/02 16-18 Olive brown silty clay, trace coarse to fine sand and ﬁne gravel, medium
LTSSBBO1 plasticity, moist. Fill.
LTSCBBO118* 4/26/02 16-18 Olive brown silty clay, trace coarse to fine sand and ﬁne grnvel - medium
- plasticity, moist. Fill..
LTSSBB0218 © 4726/02 16-18 Black, gray, and olive brown sllty clay, trace coarse to ﬁne sand and fine gravel,
LTSSBB02 . medium plasticity, moist. Fill.
LTSSBB0225 4/26/02 2325 Black, gray, and olive brown silty clay, trace coarse to fine sand and fine gravel,
: . | medium plasticity, moist. Fill.
LTSSBB0305 4/26/02 3.5 Black, gray, and brown silty clay, little coarse, . to fine sand and fine gravel
LTSSBBO03 - : medium plasuclty, moist. Fill. )
LTSSBB0314 4 /'26 102 12-14 Dark grayish brown mottled silty clay, trace fine to coarse sand and fine gravel
- ‘| medium plasticity, moist. Fill.
"LTSSBB0417 - 426/02 15-17 Gray, black, and brown mixed silty clay, trace coarse to fme sand and fine
LTSSBB04 — : | gravel, medium plasticity, moist. Fill.
LTSSBB0425 - 4n6/02 E 2325 Gray silty clay, trace coarse to fine sand and fine gravel, mednum plasticity,
- |moist. Unweathered Native.
LTSSBB3B12 - 677102 10-12 Brown and gray silty clay, trace coarse to fine sand and fine gravel, medium||
. ) plasticity, moist. Fill.
cant Gray brown silty clay, trace coarse to fine sand and ﬁne gravel, medmm
LTSSBR3B LTSSBBIBI4 6/7i02 12-14 plasticity, moist. Weathered Native:
’ . Gray brown silty clay, trace coarse to fine sand and fme gravel, medlum
LTSSBB3Bl6 6/7/02. 14-16 plasticity, moist. Weathered Native.
: iTSSBBCiClZ ' 6/7/02 10-12 Brown and gray silty clay, trace coarse to fine sand and ﬁne grevel medium
plasticity, moist. Fill.
LTSSBB3C LTSSBB3Cl4 677/02 12-14 Brown and gray silty clay, trace coarse to fine sand and ﬂne gravel, medium
: plasticity, moist. Fill,
67102 14.16 | Gray silty clay, trace coarse to Ene sand and Ene grave, modium plastciy,

moist. Weathered Native.
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Table 2-1

. ~ Soil Boring Soil Sample Summary .
Magazme Bravo and Charlie Exterior Investigation

Area 6A
Depth
_ Sample Date Collected
Boring 1)) Collected | (feet bgs) Descnptlon
' LTSSBB3D12 6/7/02 10-12 Olive brown and gray silty clay, trace coarse to fine sand and fine gravel,||
medium plasticity, moist. Fill.
. LTSSBB3D14 6/7102 . 12-14 Gray and brown silty clay, trace coarse to fine sand and fine gravel, medium
- plasticity, moist.. Fill.
LTSSBB3D LTSSBB3D16 6/7/02 14-16 Gray and brown silty clay, trace coarse to fine sand and ﬁne gravel medium
plasticity, moist. Fill.
LTSCBB3DI16* 677102 14-16 Gray, brown, and black silty clay, trace coarse to fine sand and fme gravel
: medium plasticity, moist. Fill.
Dark gray silty clay, trace coarse to fine sand, and coarse to fine gravel, medium
LTSSBB3D18 7/11/02 16-18 plasticity. Unweathered Native,
LTSSBB3E12 6/7/02 10-12 Gray and brown silty clay, trace coarse to ﬁne sand and ﬁne gravel,
. : - medium plasticity, moist. Fill.
LTSSBB3E| LTSSBB3El4 6/7/02 12-14 Gra;_{ and bro.w.n _snlty f:lay, t.race coarse to fine sand and fine gravel,
- medmm plasticity, moist. Fill. )
LTSSBB3E16 6/7/02 14-16 Gra){ and brqu silty f:lay, t.race coarse to fine sand and fine gravel,
medium plasticity, moist. Fill. .
LTSSBB3F14 211/02 12-14 Olive brown and gray silty clay, trace coarse to fine sand, trace coarse
‘ N : - to fine gravel, medium plasticity, moist. Fill.
LTSSBB3F| LTSSBB3F16 211/02 14-16 Olive brown and gray silty clay, trace coarse to fine sand, trace coarse
. ._|[to fine gravel, medium plasticity, moist. Fill.
) Dark gray silty clay, trace coarse to fine sand and coarse to fine gravel
LTSSBB3FI8 711102 16-18 . medium plasticity, moist. Unweathered Native.
LTSSBB3G10 211/02 8-10 Olive brown and gray silty clay, trace coarse to fine sand trace coarse
to fine gravel, medium plasticity, moist. Fill.
LTSSBB3GI12 M1/02" 10-12 Olive brown a_nd gr_ay silty cl.ay, trace.coars? to fine sand, trace coarse
. ‘ to fine gravel, medium plasticity, moist. Fill.
' » . |Grayish brown silty clay, trace coarse to fine sand, trace coarse to fine|| -
LTSSBB3G| LTSSBB3G14 102 12-14 gravel, medium plasticity, moist. Weathered Native.
. Grayish brown silty clay, trace coarse to fine sand, trace coarse to fine
LTSSBB3G16 7/11/02 . 14-16 gravel, medium plasticity, moist. Weathered Native.
y Dark gray silty clay, trace coarse to fine sand, and coarse tof|
LTSSBB3G13 7/11/02 16-18 fine gravel, medium plasticity. Unweathered Native.
LTSSBB3H14 211/02 12-14 Olive brown and gray silty clay, trace coarse to fine sand, trace coarse
- T to fine gravel, medium plasticity, moist. Fill,
LTSSBB3H| LTSSBB3HI6 211/02 14-16 Olive brown and gray silty clay, trace coarse to fine sand, trace coarsef(-
to fine gravel, medium plasticity, moist. Fill.
! Olive brown and gray silty clay, trace coarse to fine sand, trace coarse
LTSSBB3H18 711/02 16-18 |, fine gravel, medium plasticity, moist. Fill.
LTSSBB3I4  -| 711/02 12-14 Olive brown and gray silty cl.a).', trace.coars.e to fine sand, trace coarse
: , to fine gravel, medium plasticity, moist. Fill.
o Grayish brown silty clay, trace coarse to fine sand, trace coarse to fine
LISSBRIL| LTSSBE3NG | WIOZ | 18 |oravel, medium plasticity, moist. Weathered Native.
' . Dark gray silty clay, trace coarse to fine sand, and coarse to
LTSSBB3118 711/02 16-18 fine gravel, medium plasticity. Unweathered Native.
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Table 2-1 P _ .
* Soil Boring Soil Sample Summary ' '
Magazme Bravo and Charlie Exterior Investigation
Area 6A
L ‘ o Depth :
_Sample Date Collected :
Boring _ID- _| Collected | (feet bgs) S Descnptron
‘ ' 1 miiime | Olrve brown and gray silty clay, trace coarse to fine sand, trace coarsefj
_ ‘ LTSS.BB:‘HO .7/1 1/02 | §-10 to fine gravel, medium plasticity, moist. Fill. . . ,
LTSSBB3J ) LTSSBB3J12 | 71102 ' 10-12 Grayish brown silty clay, trace coarse to fine sand, trace coarse to fine
i : gravel, medium plasticity, moist. Weathered Native. ,
' ' -| Grayish brown silty clay, trace coarse to fine sand, trace coarseto finef
LTSSBB3J14 .| 7/11/02 12-14 gravel, medium plasticity, moist. Weathered Native.
y B . . |Grayish brown silty clay, trace coarse to fine sand, trace coarse to fine
‘LTSS.BB3K10 | 72 8'10 gravel, medium plasticity, moist. Weathered Native.
LTSSBB3K| LTSSBB3K12 " M1/02 10-12 Grayish brown silty clay, trace coarse to fine sand, trace coarse to fine
. - g gravel, medium plasticity, moist. Weathered Native.
, S : ; Grayish brown silty clay, trace coarse to fine sand, trace coarse to fine
LTSSBB3K14 7/11/02 12-14 gravel, mediurn plasticity, moist. Weathered Native. "
LrssBcoz|  LTSSBCOllz . 4/26/02 1 0'_'1'2 ' Olive brown silty clay, trace coarse to fine sand, and fine gravel
L e medium plasticity, moist.: Fill, = _
 LTSSBC0422 426 /02." 2022 Gray fine to coarse.sand, little fine to coarse gravel very silty,
I;TSSB Cos . = e saturated. Fill. -
LTSCBCO 452,, 4}2 6/02 2022 Gray fine to coarse sand, lrttle ﬁne to coarse gravel very silty,
. ’ saturated. Fill : S
Note: . i
* = Duplicate Sample
Soil Sample Analysis

Soil samples were analyzed for target compound list (TCL) volatile organic compounds (V OCs) TCL

(SVOCs), which included polynuclear aromatic hydrocarbons compounds (PAHs) at low detectlon -

levels; TCL polychlormated biphenyls (PCBs); and target analyte list (TAL) metals. The Synthetlc
Precrprtatron Leachmg Procedure (SPLP) was conducted for six metals. Soil samples were also
analyzed for pHI to _determme the TACO1 screening criteria for each particular set of samples.

2.1.2 Magazme Bravo Groundwater Investlgatlon
As described-in Section 3 of the Areas 64 and 7 Further Investtgatxon Work PIan a smgle
shallow monitoring well (LTSMWBOZ) was installed to the east of temporary well LTSGWB02. This

is the location of the July‘ 2001 temporary well sample’ that exhibited na‘phthalene» in backﬁrl '

groundwater at a concentration exceeding the LSL. The well was installed toa depth of approximately -

1 Tiered Approach to Corrective Action Objectives
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i 28 feet bgs to allow samplmg of .

mm.. - . T groundwater in the undlsturbed soilat -

—

the approximate depth of the near by

" Tswweoa temporary well. This well produces-‘ ‘
(MONITORING WELL) | . . . .

Ve’ . . | limited groundwater from the native

glacial clay, presumwly ‘through -

Lrsowaos® L ‘ fractures. The shallow momtormg
_ ' . well mstalled on the east side of
’ LEGENNP IT ABOVE LSLs z 2 2 I
& CONSTITUENT(S) PRESENT ABOVE LSta e ——d :
® mﬁffé&s s(lussmmunw NOT EXCEEDING iSis © ! T L rm | Magazme 'BraVO along with the S

temporary ‘wells mstalled inJ uly 2001

.are shown on Flgure 2-4

- The monitoring well was constructed of 2-inch ID, ﬂush-jointed polyvinyl chloride (PVC) riser With

a 10-foot-long 0.01-inch factory-slotted screen. F ilter pack sand was placed: from the bottom ofthe

screen to at least 2 feet above the top of the screen. The remamder of the annulus was sealed w1th a
hlgh clay solids bentonite grout to ensure a positive seal Protectlve bump posts and an aboveground
- steel well protector were installed and the momtormg well was secured wrth an expanding locked cap
and keyed-alike brass locks. The momtormg well was developed usmg a Teﬂon barler and sampled -

after waiting at least 24 hours from completron of development

The monitoring well was first purged and the parameters of pH, conductrvrty, temperature and .o
‘turbidity were monitored and recorded to determine when purgmg was complete After purging was

' ,completed samples were collected from well LTSMWBO02 using low-flow methods with dedlcated .
Teflon tubing and a perrstaltrc pump Temporary well LTSGWBOZ was also resampled using a
peristaltic pump and dedlcated Teﬂon tubmg

Groundwater Sample Analysls .
. Groundwater samples were - analyzed for TCL VOCs; TCL SVOCs, which mcluded PAHs at
low detectlon levels; TCL PCBs and TAL metals. .
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2 2 Magazme Alpha Investlgatlon Approach

* In accordance with the Areas 64 and 7 Fi urther Invesngatlon Work PIan and based on the results of - -

the addmonal samples collected around Magazine Bravo mvestigattve activities were conducted inthe
. area surrounding Magazme Alpha Inall, elght soil bormgs and four temporary momtonng wells were
installed and sampled around. Magazme Alpha | ’

221 Magazme Alpha Sonl Investigation

To accelerate- completton of the prOJect all samplmg for Magazme Alpha was conducted during
- one event. All three magazines were constru_cted tdentlcally, and the locations of the exterior walls:
had been deterrnined during the investigation of Magazine Bravo and Magazine Charlie' therefore

four boring locations ‘were marked at the center pomt of each magazme wall' usmg the '
Magazine Bravo piezometer locatlons as a guide. Locations were posmoned several feet from the

walls to avoid scraping walls durmg samplmg

' As descrlbed in the work. plan, four sonl bormgs (LTSSBAOI, LTSSBA02 LTSSBA03 and
LTSSBA04) were mstalled to depths rangmg from 25 to 27 feet bgs Samples were collected
,, contmuously from ground surface, through backﬁll material, and mto undisturbed natlve soil. The

- 'prev1ous mvestlgations of Magazmes Bravo and Charlie had shown that unsaturated clay ﬁll materlal'

. would be encountered ﬂrst then a saturated sand ﬁll material in the lower part on top of the

unweathered gray glacial d1am1cton Lithology encountered at Magazme Alpha was srmilar to that ’

encountered at Magazmes Bravo and Charlie.

'Three subsurface soil samples were collected from each boring forlaborat(')ry'analysis; one from the

. .vadose zone. (unsaturate’d clay fill), one at the approxirnate'water table interface (sand ﬁll) and one
> from the underlymg unweathered gray diamicton. Samples from the clay fill were collected at varymg -
L '.depths (rangmg from 3to 5 feet to 11 to 13 feet. bgs) so.analytical data would be available from a
~.range of depth intervals. Samples from the sand fill were collected from either 17 to 19 or 19 to- - "

21 feet bgs because this unit is relatively thin, about 5 feet thick: Samples _fro'm the underlying -

unweathered gray diamicton were collected from 23 to 25 feet, just beneath the sand fill, to determine

29
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. 1f any 1mpact from overlymg fill. materlal had occurred Upon completron
o bormgs were converted‘to" emporary momtormg wells e ;

: "Once momtormg wells were . m place four more sonl bormgs (LTSSBAOlA, LTSSBAO2A,

: ~sampled in the: same manner as. the momtormg well bormgs Sorl samples were collected from the

Y mw,\ MAGATNE eurssanan o . Table 272 whrch also presents a .
e et -:'stratlgraphlc

’r."!‘:" '

i

LTSSBAO3A, and LTSSBAO4A)rwere mstalled Each was placed 5 to 8 feet from 1ts correspondmg W

.r‘

monltonng well m a lme perpendlcular to, the magazme wall These bormgs were mstalled and \ G

-same mtervals to allow for same-dep ] data. comparlson Agaln a PID was used to contmuously ‘

‘ I

screen the soil colm for nmpacted mtervals No v1sual olfactory, or PID readmgs mdlcated

|mpacted sorl-.,-._ T -
T T , Y '_-'The s01l sample locatrons
SRR AR .LTSSEA!A e

o ‘ - LTSSBAO1 ' . 11
o . . ' . A, -
Ca. : . S
ot ‘ - !

‘ .v-viMagazme Alpha are summanzed m :

stratrgraphyg.' l

0 Lrssams v

OLTSSEAJA
e xR () ﬁwiésﬂw&“ﬁ"’m - Illmors Coples of the bormg logs are ;
- R TRAN .

. prov1ded m Appendlx A NI
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Table 2-2 ‘
Monitoring Well Boring Soil Sample Summary
Magazine Alpha Exterior Investigation

Area 6A
. Depth
Sample Date Collected
___Boring ID - Collected | (feet bgs) Description
' y - {Brown and gray mottled silty clay, with trace fine to coarse sand and
LTSSBAO010S 6/7/02 35 lfine gravel, medium plasticity, moist. Fill.
‘ LTSSBAO121* 6/7/02 ' 19-21 Loose muiticolored fine to coarse sand and fine to medium gravel,
"LTSSBAOI very silty, moist. Fill.
LTSCB A0121 " 617102 19-21 Loose multicolored fine to coarse sand and fine to medium gravel,
‘ : . very silty, moist. Fill.
- : Gray silty clay, trace fine to coarse sand and fine gravel, medium
LTSSBAO125 6/7/02 23-25 plasticity, moist. Unweathered Native.
) Greenish gray and black mottled silty clay, trace coarse to fine sand
LTSSBA0207 6/7/02 5-7 and fine gravel, medium plasticity, moist. Fill.
LTSSBAO2 LTSSBA0221 6/7/02 19-21 Loose multicolored fine to coarse sand and fine to medium gravel,
: very silty, moist. Fill. - :
: : - |Gray silty clay, trace fine to coarse sand and fine gravel,
. LTSSBA0225 6/7/02_ 23-25 medium plasticity, moist. Unweathered Native.
LTSSBA0313 6/8/02 11-13 Dark grayish brown and gray silty clay, trace coarse to fine sand and
, fine gravel, medium plasticity, moist. Fill.
LTSCBAO313* 6/8/02 11-13 Dark grayish brown and gray silty clay, trace coarse to fine sand and
LTSSBAO3 ’ fine gravel, medium plasticity, moist. Fill.
' Loose multicolored fine to coarse sand and fine to medium gravel,
LTSSBA0319 _ 6/8/02 17-19 very silty, moist. Fill
Gray silty clay,. trace fine to coarse sand- and fine gravel,
LTSSBA0325 6/8/02 23-25 medium plasticity, moist. Unweathered Native.
. Greenish gray and gray mottled silty clay, trace coarse to fine sand
LTSSBAO411 6/8/02 o-11 and fine gravel, medium plasticity, moist. Fill. :
Loose multicolored fine to coarse sand and fine to medlum gravel,
LTSSBAO4 LTSSBAO421 6/8/02 19-21 very silty, moist, Fill _
' : Gray silty clay, trace fine to coarse sand and ﬁne gravel,
LTSSBA0425_ 6/8/02 23-25 medium plasticity, moist. Unweathered Native. _
LTSSBA1AOS 6/11/02 3.5 Gray, black, and brown mixed silty clay, trace coarse to fine sand and
fine gravel, medium plasticity, moist. Fill. )
LTSCBA1AOS* - 6/11/02 3.5 - Gray, black, and brown mixed silty clay, trace coarse to fine sand and]
LTSSBAOIA T . fine gravel, medium plasticity, moist. Fill.
LTSSBA1A21 6/11/02 19-21 Gray silty clay, trace fine to coarse sand and fine gravel
medium plasticity, moist. Unweathered Native.
' Gray silty clay, trace fine to coarse sand and fine gravel,
LTSSBAIA2S 6/11/02 225 | medium plasticity, moist. Unweathered Native.
LTSSBA2A07 6/12/02 5.7 Black, gray, and orange brown silty clay, little coarse to ﬁne sand and|
) fine gravel, medium plasticity, moist. Fill.
' . Gray silty clay, trace fine to coarse sand and fine gravel,
LTSSBAO2A LTSSBA2A21 6/12/02 19:21 _|medium plasticity, moist. Unweathered Native. -
LTSSB A2A25 6/12/02 23.95 |Gray silty clay, trace fine to coarse sand and fine gravel,

medium plasticity, moist. Unweathered Native.
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Table 22

- Momtormg ‘Well Boring Soil Sample Summary

Magazme Alpha Exterior Investigation

Area 6A
ST Depth '
Sample  Date | Collected .
Boring ID Collected | (feet bgs) Description ‘
LTSSBA3A13 611 102 i} 11-13 ﬁDnark grayish brown and gray silty clay, trace coarse to fine sand and
. : : ' e gravel, medium plasticity, moist." Fill.
LTSSBAO3A LTSSBA3A19 6/11/02 17-19 Brown and gray mottled srlty clay, trace fine to coarse sand and fine
- - |gravel, medium plastxclty, moist.  Weathered Native.
. : - Gray silty clay,- trace fine to coarse sand and fine gravel,
LTSS-BA?’A?S  6/11/02 23-25 medium plasticity, moist. Unweathered Native. ‘
LTSSBA4AI1 6/11/02 911 Gray, black, and brown mixed silty clay, trace coarse to ﬁne sand and
. . fine gravel, medium plasticity, moist. Fill.
LTSSBAO4A LTSSBA4A21 6/11/02 19-21 Loose multicolored fine to-coarse sand and fine to medium gravel
. - -[very silty, moist. Fill.
‘ N : “|Gray silty clay, trace fine to coarse sand and fine gravel,
LTSSBA4A25 6/11/02 ] 23-25 medium plasticity, moist. Unweathered Native.
Note:
* = Duplicate Sample

2.2.2 Magazme Alpha Groundwater Investlgatlon : _
As descrlbed in the work plan, four plezometrlc momtorlng wells (LTSGWAOI LTSGWAOZ ’
LTSGWAO3, - and' LTSGWA04) were mstalled to. depths of approxunately 25 feet bgs.
Monitoring wells were constructed of 2- mchID flush-jointed, PVC riser and screen: A 10-foot length

-0f 0.01-inch factory slotted screen was used at each location. Filter pack sand was placed from the "

bottom of the screen to at least 2 feet above the top of the screen. The remainder of the annu_lus was -

sealed with high-clay solids. bentonite'grout hydrated in 2-foot lifts to ensure a positive seal. No.

protective cover or bump posts were mstalled as these were mtended as temporary features Each

monitoring well was secured w1th an expandmg locked cap and. keyed-ahke brass locks. The

elevations of the tops of the well rlsers were not determined.

2-12
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the ! other magazmes and therefore- ."‘

wells were balled dry repeatedly dunng

the development process

The well

locatlons at Magazme Alpha are shown

-on Flgure 2 6

Momtormg well

constructnon ‘detalls are summarrzed m

--LE!

% ' g =
7 Areas 6A and 71nve rganon Report
N -_:'I : ; ' p
Momtormg wells were developed usmg
A Teﬂon baller Momtonng wells at
: Magazme Alpha generally had httle
: groundwater aceumulatton relatrve to "

-Measured on July 8 2002

'momtored and - recorded

to deterrnme when development

213

was complete; =

Table23 . “,v _ . .
3 ;Table2:3 - . "7
i ‘. Momtorlng Well Construction -
- e ' Magazme Alpha Extenor Investlgatlon
[P % Area6A e
. Constructlon Depth (ft bgs) . . v “Water [0
L . T ' . Total depth Column B O
Well . | Date i “Total Bottom of . Top of ‘ Depth to Water “from TOC
ID . ;|- Installed: -| . “Depth. 'Screen. Screen. | from TOC* (fo) | . (ft)
LTSGwAQl_:'-i.;_.:t ~6/7102 25¢ o3 13 2222 G -.‘2_5.,;4,2__ _
LTSQWAoz e 617102 | 25 : 23 13 2457 - ‘,-.2_'5";;44‘_-*:’5: .
LTSGWAO3 |";:"6/8/02 |21 -25 " |~ 23 3| tsdor i | 2843
[ LTsGwaAo4 | om0z | 3n. [T 2s-, 15 2421, . | 274
Notes: "-’-"‘ . C
TOC.. . = _Top: of casing” '
»
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purging was completed samples were collected in. the same manner as those collected at Magazrnes -

Bravo

DVARS
A

Groundwater Sample Analysrs -

~ Groundwater samples were analyzed for TCL VOCs TCL SVOCs whrch mcluded PAHs at
low detection levels TCL PCBs and TAL metals

2.3 . Area 6A ‘Shallow Subsurface Investlgatlon L e _

'As part of the Area 6A mvestrgatron numerous sorl bormgs were advanced to determme the o
. horizontal and vertical extent of fill matenal m this area and to- ascertam the shape of the
' orrgmal magazrne constructron excavation. The bormgs were orrented from east to west across all

-three magazmes and also north to south across each magazme They were generally spaced 15 to', "

20 feet apart and extended to the edges of the asphalt surroundmg Area 6A The locat1ons are .

presented on Frgure 2-7. Each bonng was advanced using erther a 3%- or 4'/4-mch inside drameter : -

hollow stem’ auger (HSA). Whlle settmg the rlg at each locatlon care was taken to ensure the bormg o

was vertical. Samples were collected wrth a standard 2-mch-d1ameter spllt-spoon sampler untll the

; unweathered glacral diamicton’ was encountered At completron the bonngs were checked for .~

groundwater. Each bormg was then sealed wrth bentomte ch1ps whrch were subsequently hydrated L

with potable: water The bonng logs are contamed in Appendrx A

- The bormgs were. used to construct conccptual Cross sectrons of Area 6A that would be used to gurde e '
additional delrneatron sorl and groundwater samplmg locations and to provrde gurdance for the .

magazine demolition and assocrated excavatron . T f"/ :
2.4  Combined Areas 6A- and 7 Groundwater Investrgatlon Approach

The obJectrve of the combmed groundwater mvestrgatron was to determme if chlonnated solvents or |

| possibly other materials released from Areas 6A and 7 had rmpacted groundwater Because of _

214, e
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the complex nature of glacial sedimeﬁt's: in this part of Illinois, it was important to phas'e'th‘g'A _'}

| investigation approach to allow information gathered from each phase to be us'ed ,to'refme'andeocus o

future investigative efforts.

24. 1 Phase I Stratlgraphrc Bormgs _ o
The 1n1t1al phase of the investigation mvolved the advancement and’ loggmg of four stratlgraphlc; g

bormgs ‘The locations of the borings were selected to augment the eXIStmg subsurface mformatlon ‘ S

" and target the area of interest. The locatlons are presented in Flgure 2-8. The. purpose of these. .
' bormgs was to defme and characterize the stratlgraphlc sequence ‘and deposrtlonal facies of the umts '

. ;_v.encountered for design of the momtormg well network. The bonngs were logged wrth partlcular
. attention given to changes in deposmonal facies and. weathermg Weathered or OXIdlZCd sedlments

_encountered at depth are a key 1dent1ﬁer of laterally contmuous umts capable of transmlttmg'.::i,
groundwater. Identification of ‘these honzons is essent1al 1_n-,aneﬂ‘e.ct1ve groundwater monrtormg

© system.

Rotasonic drilling methods were used to advance the stratlgraphrc bonngs The rotasomc dnllmg*i '

method provndes a contmuous relatlvely undlsturbed sample of the sedlments encountered The' ,_ .

bormgs were advanced to 140 feet bgs which was expected to be approxrmately 20 feet mto the_' "j . T

Sllunan dolomite bedrock based on previous mvestlgatlve actlvmes Each of the bormgs was S

_ advanced to the proposed depth but’ none encountered bedrock. Bowser-Momer of Dayton Oth was B

the dnllmg contractor for all stratlgraphlc borlngs

sy e T

Representatlve samples of clastlc sediments were collected from the stratlgraphlc bormgs for o

‘gram-srze analysrs Nme samples were submltted to Patnck Engmeenng for analysrs Sample depth ’t

_'mtervals ranged from 30 feet bgs to 119 feet bgs with most bemg ﬁom the outwash facres The L

'~ “results of these analyses were used to determme the ﬁlter-pack gram size and momtonng well screen. ;

slot size.

2-16.
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At completion of borings Strat-1, Strat-3 and Strat-4, a representative of the Illinois Sfate Geologlcal '
Survey (ISGS) logged the subsurface materials using a natural gamma-ray borehole geophysical tool |
. through the steel casing. The tooling and wire line were decontaminated before and after entering the
‘borehole to avoid cross contamination issues. The natural gamma-ray is a clay content log; the tool
measures the amount of natural radlation emitted by Potassium 40 (K40), Thorium and Uranium
elements in their decay series. The logs highlight lextural (grain-size) variations in sediments. Clay
rich minerals log high readings and conversely sand and gravel log low readings. The logs are

contamed in Appendlx A and are also mcorporated mto the cross sections.

After the wells were gamma logged, the boreholes were tremie grouted from the bottom of the hole to
the ground surface. As the steel casing was withdrawn, the grout level was maintained to ensure a

continuous positive seal.

2.4.2 Phase Il Momtonng Well Installatlon o

The subsurface information generated from the stratigraphic borings was used to determme thev
locations and depths for the proposed well nests. Inltlally, the plan ,was to mstall a maximum of 22 h
moniroring wells at nine neste_dlocations,.: “The proposed screened'int'ervals"audtargeted straﬁéraphic
units are presented in Table 2-4. The ourwash __facies.was‘ tbe primary target zone of the networl(. In » _
addirion, any potentially water bearing-units grearer‘than one foot thick that Were epcountered above. "
the outwash would also be mornltored The goal was to identify and monjitor auy ‘ahd all poteutially .
1mpacted honzons in the outwash and above. If contamination was found in these units, deeper water :

bearing units would then be mvestlgated

At each of the monitoring well nest locations, a boring was advanced to a totalfd'epth agreed upon by
the BCT. This depth ranged from 65 to 101 feet bgs. This initial boring Was continuously sampled
with a standard split-spoon sampler The purpose of this boring was to ldentlfy any potentlally water
bearing units that ‘may not have been encountered during Phase I due to the vanable and. complex
geology of the glacial sediments. The ons1te geologist continually correlated the bormg information

w1th the rotasonic bormg logs to develop a dynamrc conceptual model of the subsurface
- 2-18 :
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o Table2-4 . | D
Combmed ‘Areas Phase 1T o T Y A
Proposed MomtonngWells [ O A - 4.;_- _*:.:
Well Proposed Intervals : Screen Length ) . Targ_e;tl-' a i o
Number | .. (feet bgs) | (feet) N o, Zome .o .
Mw-1 I o 27-34,_ 1 1s upgradlent top ofoutwash sand e
S fe - 375-495 0 7 10 - upgradrentmrddleofoutwash sand”.
v ) is o 52-66 1 15 -} upgradient lower of outwash’ sand
CMW=2 " 33-36 . 25 ;| 7. downgradient upper outwash’ gravel':. '.‘_'? '
‘ " 43-51 15 downgradient middle outwash sand ', ',
el 63-78 15 -|. . - - down gradient lower outwash sand: ..~ -
MW-3 |0 3335 28 . downgradient upper outwash gravel',}"y‘ -
1 -45-60. ) 15 : downgradlent middle outwash'sand - _
A o 70-75 " 1 5. o downgtadrentnnddleoutwash sand-
o S 82-87 5 s downgradrentloweroutwashsand’,'.__. AR
TMW-4 48-58 - |» 10 -, downgradient iipper outwash sand. - - |f . P
: 1 68-73- 5 7 » downgradrent ‘middle outwash sand S ‘
‘ . 83-88 , 5 - -} - downgradient! lower outwash sand ... .
g MW - 46-54 - ' 10 | downgradrentupperoutwash sand..‘"-.
A Mw:6 T 40-48 .15 . " upper outwash :
" : v 5L-61. O R o : mrddleoutwash N
_,r: L. 70=75. . 5wl loweroutwash AR IR
MW-7 55 575 . o 25 R O "Ac1d Neutrahzanon Area upper outwash B o
Lo 80-825. | .. 25 | Acid NeutIahzatlon Area lower outwash R E
MW-8 60-64 5 5 . . |.. Missile Assembly Area upper outwash ‘- PR
S % 84-- 86 R | 25 v MrssrleAssemblyArealoweroutwash | IEPRET
TMW9 - o . 56-700 o w15 ST Septic Fleld_upper outwash' - =~ ,_f Bootn T

sample would be sent to the laboratory for analysns No elevated readmgs were encountered in’ any

i 4-‘

samples and consequently no samples were analyzed o B e

The. log of the mltlal bonng at each nest, locatlon was then used to detL_'" n me the spec1ﬁc mtervals tol' .
be momtored at that locatlon Each mmal bormg was tremle grouted to the surface w1th a hlgh clay- ; " g

solids bentomte grout upon completnon The r1g was then moved several feet and a new bormg was;‘li}. -

advanced for the purpose of well mstallatlon

-2-19
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While advancmg these mrtral bonngs several Shelby tube samples “were: collected for

. geotechnical analysrs The sample depths and locatrons were selected to charactenze the matenals

across the combined area. The Shelby tube samples were analyzed for: (1) Standard test method for
~-measurement of hydraulic conductrvrty of saturated porous matcnals using a flexible wall
permeameter in accordance with American Society of Testlng Materials (ASTM) D 5084; (2) standard
test method for morsture ash, and orgamc matter of peat and other organic soils usmg ASTM D 2974, |
(3) standard test method for laboratory determmatron of water (morsture) content of soil and rock
-mass usmg ‘ASTM D 2216; and (4) standard practice for descnptron and 1dent1ﬁcatlon of soils using
ASTM D 2488. ' '

Based on the stratigraphy encountered at each of these nine well nest'locations, 14 monitor_ing wells
- were installed. Figure 2-8 presents the locations of the monitoring wells. With the exception'of MW-
~ 8S and MW-95, all wells were completed in the outwash unit. Monltormg wells MW 8S and MW-9S -

. were mstalled atthe request of the IEPA to 1nvest1gate potentral near surface releases in these specrﬁc

locations. The well constructlon detalls are presented in Table 2-5.°

The boring for the momtorlng well installation was generally advanced to w1thm several feet of the ‘
targeted screen interval w1thout sampling. The bonng was then contmuously sampled to and through
the zone of interest. ‘Care was taken to ensure the bonng drd not exceed the targeted zone by more‘A '
than a few feet. In all cases, the screen length was tarlored to the thlckness of the aqurfer |
. '}.

‘  All wells were constructed using 2-inch inside diameter PVC screen and riser materials. The results.

- of the grain size analysis suggested.that a ‘0.0lO'-foot factory slot screen and'_a'v2-vO/40 sand would - |

provide the proper sediment retention and pass-through for the zones monitored. '

Monitoring well construction was accompllshed tlrrough the annulus of the HSA Once the .
total boring depth had been reached and the center plug was removed the depth was verified and the

screen and riser assembly was placed in the augers The ﬁlter pack was then carefully added and thc

220
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. depth contrnually monrtored to ensure no bndgmg was occumng The. ﬁlter pack was placed from the_ :

'bottom of the borrng, generally half a foot below the screen slots: to two feet above the top of

“the screened interval. A- high’ clay—sohds bentomte grout was then placed by srde dlscharge’ R

.. .+tremie pipe to within a few feet of the ground surface to drsplace water m the hole and provrde a“_"_;v

'.posmve annular seal. Aﬁer the grout had been allowed to cure for a mrnrmum of 24 hours the ;i )

remaining annular space was filled with concrete (Portland cement and ﬁne gravel aggregate) anda 3- N .

by 3-foot pad was built around each well. A locking steel well protector was secured into the concrete l

and allowed to cure. Steel bump posts also ﬁlled with concrete, were then mstalled around each well ) | » L

to provide protectron from the constructron and demohtron actrvmes

. After the surface completlon was installed and concrete cured development of the wells was begun o

The wells were developed by a combmatron of surgmg and purging actrons Imtrally, each well was | - -

surged by lowermg a surge block into the screened mterval and movmg the block up and down Lo

o through that interval for a mmnnum of 5 minutes. Many wells were surged for longer penods A A

plastic submersrble pump was then used to purge the standmg water and entramed sednnents from the © \

“well. Purgmg continued until the parameters of pH conductrvrty temperature and turbrdrty had : o

stabllrzed Two of the wells completed in non-water bearmg Zones. balled dry and only had 2 gallons e

removed during development. "Most wells had between ‘28 and 105 gallons purged durmg _'

' .development The development records are contamed in Appendlx B.

The monitoring wells were sampled between June 6.and'18, 2002. The samplmg was performed aﬁer' o

the wells were allowed to rest a minimum of 24 hours followmg development A Grunfos Redr-F lo II_ E

stainless-steel submersible pump with dedicated Teﬂon tubmg was used to sample the wells usmg the: ERE

low-flow method. The parameters. of pH, conduct1v1ty, temperature and turbrdlty were momtored and,‘-_ ;{:' -

" recorded to determine when representatrve formatron water was bemg collected and purgmg was _'

complete. The well samplmg forms are contamed in Appendrx B.
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Groundwater Sample Analysrs

The groundwater samples were analyzed for the full TCL VOCs TCL SVOCs whlch mcluded PAHs .

at low detectron levels; TCL PCBs and TAL metals A couner for STL. Labs of Chrcago plcked up : 7 o

the samples dally and transported them to the fac1lrty in Umversrty Park Illmors The SVOC and low.'»izfg' U

level PAH sample aquuots were shrpped by STL to thelr Savannah Georgra facrhty for analysrs All_-‘ SR

samplmg, sample management, and associated decontammatron methods were performed m R ”

accordance with the CQAPP and the SQAPP o : 3 -

Monitoring Well Survey

Each of the momtormg wells was surveyed aﬁer mstallatron was completed Patr1ck Engmeermg,

1linois licensed surveyor, was contracted to perform this task. Table: 2 5 also contams the elevatrons" E

of the wells The elevation and locat1on of the well ‘riser and concrete pad was determmed for each.' : e

~well. The vertical datum was based on benchmark 1nformatron provrded by Crvrltech Engmeermg Lo Dt

The elevatron was determrned relatlve to North Amerlcan Vertrcal Datum 88 U S Survey Feet Thef' e

honzontal data is in the: form of State Plane Coordmates Illmors East Zone North Amencan Datum._ f. | PR o

1983 U.S. Survey Feet as well as latrtude and longitude. oL .]", i

Water Level Measurements '

' Synoptrc water levels were measured and recorded on two drﬂ‘erent dates June 19 and July 8 2002 e

- Table 2-5 presents the depth to water and groundwater elevations for these events

The methods used were ‘the same durmg both events Several hours pl‘lOl' to measurement the* e

expandmg well caps were removed to allow the water level to equlllbrate An electromc water meter-

" was used to measure the depths to water

- Aquifer Testmg

. Based on the. groundwater sample analytlcal results the BCT determmed that no aqurfer testmg was _'_;" N

necessary to further characterrze or classrfy the aqurfer .
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2.5 Quallty Assurance/Quality Control o .
All field and sampling methods were completed in accordance with the CQAPP and Section 5 of the
Areas 64 and 7 Further Investlgatron Work Plan, which is the srte-specrﬁc quality assurance project
plan. Samples were preserved and packed as required i in the CQAPP and as recommended by the
laboratory, contained in protectlve wrapping, placed in resealable plastic bags, and then packedina
- cooler on ice. Samples were picked up by a STL Chicago courier and delivered to the laboratory. The
- laboratory supplied clean sample containers and pre'servatives ‘Fleld quality assurance/duality-control |
(QA/QC) samples included field duphcates equipment rinsate blanks field blanks, and tnp blanks. |
Field chain-of-custody fonns field documentatnon sample labelmg, packagmg and’ shrppmg, and |
‘preservation were handled as specrﬂed in Section 5 of the work plan. ' -
2.6 Investlgatlon-Derlved Waste
Allsoil, purge water, and decontammatlon water were contained and treated as 1nvest1gatlon-derlved
waste (IDW). ‘Excess soil from each hollow-stem auger bonng was containerized in open-top 55-- |

gallon steel drums ‘The drums were sealed propetly labeled, and staged ina des1gnated area.to

" prevent vehrcular damage. The development and sampling purge water was collected and contamed in

bung-type 55-gallon steel drums which were also sealed, labeled and staged in the desngnated area.

Water from the decontamination procedures was also contalnenzed, labeled, and staged onsite.

All IDW was transported and disposed of by Clean -Harbors Environmental Serviees_ of
Chicago, Illinois. ‘ : :

- 27 Data Valldatlon o
All data were rev1ewed by an EnSafe chemlst and validated by Heartland Envnronmental Servrces of -

St Charles Missouri. The data valrdatron report is provrded in Appendrx Cand the analytical data are -

provided in Appendix D.

2.8  Health and Safety . ;
All _sampling was performed in accordance with the site-specific health and safety plan, included in - ‘
~ Section 4 of the Areas 64 and 7 Further Investigation Work Plan. )
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3.0 INVESTIGATION RESULTS

Results presented in this section summarize the geologic findings conducted during the
investigation, in addition to the analytical results for samples collected in April, June,
and July 2002. Previous magazine investigation results are discussed in the Areas 64
NIKE Missile Magazines Investigation Report (EnSafe, March 2002). Analytical results were
compared with the LSLs for organic parameters and LSLs and background values for
inorganic parameters. These values were provided in Section 2.7 of the Areas 64 and 7
Further Investigation Work Plan (EnSafe, 2002). The LSLs were developed in the
Final Gray Sites Investigation Work Plan (EnSafe, 1997) and approved by the BCT. The LSLs
are based on the TACO Tier 1 ingestion, inhalation, and soil-to-groundwater migration values for
residential use and the U.S. EPA Region 9 preliminary remedial goals for residential use. They
have been used throughout the Libertyville project to determine whether further action is required.
However, during preparation of the Areas 64 and 7 Further Investigation Work Plan, the LSLs
were updated to reflect revised TACO values.

3.1  Area 6A Investigation Results
Results from the soil and groundwater investigations around the exterior portions of the

missile magazines are summarized in this section.

3.1.1 Exterior Magazine Soil Investigation Results

Soil samples collected from outside the Area 6A missile magazines were analyzed for TCL VOCs,
SVOCs including low-level PAHs, PCBs, and TAL metals in accordance with CLP. The
following metals were also analyzed using SPLP to satisfy TACO cleanup objectives: chromium,
cobalt, lead, manganese, silver, and vanadium. To achieve the necessary detection limits for
PAH LSLs, the Low Method 8270 was used for PAH analysis. The laboratory’s standard
operating procedure for Low Method 8270 is included as Appendix A of the Areas 6A and 7
Further Investigation Work Plan (EnSafe, 2002). Soil sample locations and results from Area 6A
are summarized on Figure 3-1. Locations where at least one result exceeded applicable standards

are shown in red.

3-1
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Soil samples were also analyzed for pH to determine the appropriate TACO screening criteria for
inorganics, which are pH-specific. pH results from samples collected at Magazine Bravo (April,
June, and July) and Magazine Charlie (April) have been averaged together because of the limited

number of samples collected at Magazine Charlie. pH results are presented in Table 3-1.

3.1.1.1 Magazine Alpha — June 2002
Twenty-four subsurface soil samples and three duplicate samples were collected from
Magazine Alpha as described in Section 2.2. Organic analytical results are provided in Table 3-2.

Metals analytical results are provided in Table 3-3.

Semivolatile Organic Compounds
Nineteen SVOCs were detected in Magazine Alpha soil samples; 17 were low-level PAHs. No

constituents exceeded LSLs and almost all were at least one order of magnitude below the LSLs.

Volatile Organic Compounds
One VOC (acetone) was detected in Magazine Alpha soil samples. The results are orders of

magnitude below acetone’s LSL.

PCBs
Aroclor-1260 was detected in six soil samples from Magazine Alpha. No resuit exceeded its LSL.

Metals _

Twenty-one metals were detected in soil samples from Magazine Alpha. One inorganic (arsenic)
was detected at 12.7 milligrams pe} kilogram (mg/kg), which exceeded both the LSL (0.39 mg/kg)
and background concentration (11.8 mg/kg). This sample was collected in the underlying natural
till material at a depth of 23 to 25 feet bgs. This sample result only slightly exceeds its

background value and no overlying fill result exceeded its LSL or background concentrations.
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Table 3-1
Area 6A Magazine Exterior Investigation

Average Soil pH Values
Sample Depth
Sample ID (feet bgs) Sample Date pH Result
LTSSBBO118 16-18 4/26/02 7.60
LTSCBB0118 16-18 4/26/02 7.62
LTSSBB0218 16-18 4/26/02 6.11
LTSSBB0225 23-25 4/26/02 6.99
LTSSBB0305 3-5 4/26/02 7.62
LTSSBB0314 12-14 4/26/02 7.37
LTSSBB0417 15-17 4/26/02 6.18
LTSSBB0425 23-25 4/26/02 7.73
L TSSBB3B12 10-12 6/7/02 8.15
LTSSBB3B14 12-14 6/7/02 7.91
LTSSBB3B16 14-16 6/7/02 7.82
LTSSBB3C12 10-12 6/7/02 7.67
LTSSBB3C14 12-14 6/7/02 8.09
LTSSBB3C16 14-16 6/7/02 8.19
LTSSBB3D12 10-12 6/7/02 6.60
LTSSBB3D14 12-14 6/7/02 6.70
LTSCBB3D16 14-16 6/7/02 6.60
LTSSBB3D16 14-16 6/7/02 6.70
LTSSBB3E12 10-12 6/7/02 4.60
LTSSBB3E14 12-14 6/7/02 4.90
LTSSBB3E16 14-16 6/7/02 5.00
LTSSBC0212 10-12 4/26/02 8.02
LTSSBC0422 20-22 4/26/02 7.63
LTSCBC0422 20-22 4/26/02 7.84
LTSSBB3G16 14-16 7/11/02 4.60
LTSSBB3G18 16-18 7/11/02 4.70
LTSSBB3H14 12-14 7/11/02 4.70
LTSSBB3H16 14-16 7/11/02 4.80
LTSSBB3H18 16-18 7/11/02 4.80
LTSSBB3F14 12-14 7/11/02 4.80
LTSSBB3F16 14-16 7/11/02 4.80
LTSSBB3F18 16-18 7/11/02 4.90
LTSSBB3D18 16-18 7/11/02 4.80
LTSSBB3K10 8-10 7/11/02 4.80
LTSSBB3K12 10-12 7/11/02 4.90
LTSSBB3K14 12-14 7/11/02 4.80
LTSSBB3J10 8-10 7/11/02 4.90
LTSCBB3J10 8-10 7/11/02 . 4.90
LTSSBB3J12 10-12 7/11/02 4.90
LTSSBB3J14 12-14 7/11/02 4.80
LTSSBB3114 : 12-14 7/11/02 4.90
. LTSSBB3I16 14-16 7/11/02 5.00
LTSSBB3I18 16-18 7/11/02 5.00
LTSSBB3G10 : 8-10 7/11/02 4.80
LTSSBB3G12 10-12 7/11/02 4.90
LTSSBB3G14 12-14 . 7/11/02 4.90
LTSSCB3G14 12-14 7/11/02 5.00
Magazines Bravo and Charlie Average pH = 5.98




Table 3-1
Area 6A Magazine Exterior Investigation

Average Soil pH Values
: Sample Depth
Sample ID (feet bgs) Sample Date pH Result

LTSSBAO0105 3-5 6/7/02 "~ 6.50
LTSCBAO0121 19-21 6/7/02 6.60
LTSSBA0121 19-12 6/7/02 6.60
LTSSBA0125 © o 23-25 6/7/02 6.50
LTSSBA0207 5-7 6/7/02 6.70
LTSSBA0221 19-21 6/7/02 6.70
LTSSBA(0225 23-25 6/7/02 6.40
LTSSBA0313 11-13 6/8/02 6.60
LTSCBAOQ313 11-13 6/8/02 6.60
LTSSBAQ319 17-19 6/8/02 6.60
LTSSBA0325 23-25 6/8/02 6.60
LTSSBAO411 9-11 6/8/02 6.60
LTSSBA0421 19-21 6/8/02 6.50
LTSSBA0425 23-25 6/8/02 6.50
LTSCBA1AOQ5 3-5 6/11/02 5.10
LTSSBA1AOS 3-5 6/11/02 5.10
LTSSBA1A21 19-21 6/11/02 5.20
LTSSBA1A25 23-25 6/11/02 5.20
LTSSBA2A07 5-7 6/12/02 4.90
LTSSBA2A21 19-21 6/12/02 4.90
LTSSBA2A25 23-25 6/12/02 5.00
LTSSBA3A13 11-13 6/11/02 4.90
LTSSBA3A19 17-19 6/11/02 5.00
LTSSBA3A25 23-25 6/11/02 5.10
LTSSBA4A1l 9-11 6/11/02 5.00
LTSSBA4A21 19-21 6/11/02 5.00
LTSSBA4A25 23-25 6/11/02 5.10
Magazine Alpha Average pH = 5.83




Table 3-2
Area 6A Magazine Exterior Investigation
June 2002
Magazine Alpha Soil Samples - Organic Results
LTSSB | LTSSB | LTSCB | LTSSB | LTSSB | LTSCB | LTSSB | LTSSB | LTSSB | LTSSB | LTSSB | LTSSB | LTSSB | LTSSB
Constituent LSL A0105 | A0121 | A0121 | A0125 | ATIAOS | ATAO0S | A1A21 | A1A25 | A0207 | A0221 | A0225 | A2A07 | A2A21 | A2A25
Low Level PAHs
Naphthalene 18,000 3.3 5.8) 40J 9.1 1.3] ND ND 4.3] .2 1.5 3J 3.5) ND 2.7)
2-Methylnaphthalene 290,000 10 18 110J 27 1.5J 1.4 2.5 13 1.5 2.2) 11 38 2.1J 12
Acenaphthene 2,900,000 ND ND ND ND 3J 2.3) ND ND 3.4] ND ND 4.4] ND ND
Fluorene 2,600,000 1.4] ND ND ND 2.5J 2.5) ND ND 4.5] ND ND 4.7] ND ND
Phenanthrene 1,100,000 15 8.5 17J 24 11 10 6.3 10 25 6.1) 13 34 8.5 9.3
Anthracene 22,000,0001 2.1 ND ND ND 2.5) ND ND ND 7.7] 1.5 ND 6.4] ND ND
Fluoranthene 2,300,000 11 1.8 1.8 ND 9.6 8.4 ND ND 19 3.9 ND 30 ND ND
Pyrene . 2,300,000 12 3.1 4] 4.4) 16 9.7 2.1) 2.4) 16 4.4) 2.4 52 3J 2.8J
Benzo(a)anthracene 620 6.1 ND ND ND 6.3 3.1 ND 3.3) 73 2.1 ND 24 ND ND
Chrysene 62,000 9.4 4.5] 5.7) 8.3 6.5] 4.1 2.7] ND 9.3 4] 5.2 23 2.7) 3.9]
Benzo(b)fluoranthene 620 7.2 ND ND ND 9.3) ND ND ND 4.9) 2.5 ND 38J ND ND
Benzo(k)fluoranthene 6,200 ND 2] 1.8J ND ND 6.2 ND ND 5.3] ND ND ND ND ND
Benzo(a)pyrene 62 5] ND ND ND 5.1 3.5 ND ND 5.4] 1.5 ND 22 ND | ND
Indeno(1,2,3-cd)pyrene 620 2.9 ND ND ND 1.3 ND ND ND 2.8 ND ND 5.7] ND ND
Dibenz(a,h)anthracene 62 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Benzo(g,h,i)perylene 2,300,000 4.6 2.2 3.1 4.5) 2.5) 1.9] ND 2.2] 3.8J 1.8J 3.4] 13J 2.1 2.4]
1-Methylnaphthalene NA 7.73 9.1J 54 19 ND ND ND 7.7 ND ND 7.5 22 1.5 6.4]
Semivolatile Organic Compounds
Carbazole 2,800 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Dibenzofuran 76,000 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Volatile Organic Compounds
Acetone 16,000 8]J 9 8] 71] 18 23 ND ND 9 7] 6J ND ND ND
Polychlorinated Biphenyls
Aroclor-1260 220 ND 76 80J ND ND ND ND ND ND 46 ND ND ND ND

Notes:

Only detected constituents are presented.

LSL = Libertyville screening levels.
Units = pg/kg

ND = Not detected.

J = Estimated value.

Bold = Concentration exceeds LSL.
NA = Not Available




Table 3-2
Area 6A Magazine Exterior Investigation
. June 2002
Magazine Alpha Soil Samples - Organic Results
LTSSB | LTSCB | LTSSB | LTSSB | LTSSB | LTSSB | LTSSB | LTSSB | LTSSB | LTSSB | LTSSB | LTSSB | LTSSB
Constituent LSL A0313 | A0313 | A0319 | A0325 | A3A13 | A3A19 | A3A25 | A0411 | A0421 | A0425 | A4A11-| A4A2]1 | A4A2S5
Low Level PAHs
Naphthalene 18,000. 3.3] 1.8) ND ND 47 ND ND 1.7 2.2] ND ND 1.9J ND
2-Methylnaphthalene 290,000 1.8 2.1 6.7) 24) 2.5) ND ND 1.5 4.6] ND 1.5 7.6 ND
Acenaphthene 2,900,000 3.6 ND ND ND 5.4] ND ND 1.9 ND ND 3.7] ND ND
Fluorene 2,600,000 321 | 2.6) ND ND 6.3] ND ND 2J ND ND 3J ND " ND
Phenanthrene 1,100,000 18 7.2) 9.3 25J 24 4.7] 3.2) 16 5.8) 6.2) 12 11 2.7)
Anthracene 22,000,0000 3.7 ND ND 2.6] 4.1 ND ND 4.3] ND ND 2.4] ND ND
Fluoranthene 2,300,000 13 4.3 3.2 ND 10 ND ND 16 ND 8J 4.7 2.2) ND
Pyrene 2,300,000 11 3.6] 4.1 7.3] 14 2.7) 3.4] 15 2.3) 12] 7.4) 7 3.9
Benzo(a)anthracene 620 4.6] ND 1.9 ND 3.3 ND ND 7.5 ND 6.7) 2] 2J 6.4]
Chrysene 62,000 6.2] 3J 4.2 10J 3.9) ND ND 7.6] 4.2 14] 2.8] 4.2) ND
Benzo(b)fluoranthene 620 ND ND ND ND ND ND ND 8.7 ND 6.9) ND 3J ND
Benzo(k)fluoranthene 6,200 7.2) ND 2.4) ND 3.2) ND ND ND 1.7 6.1J ND ND ND
Benzo(a)pyrene 62 3.9 ND 1.5 ND 2.2) ND ND 6J 1.5 6J ND ND ND
Indeno(1,2,3-cd)pyrene 620 2.7 ND 1.4) ND ND ND ND 3.5) ND 6.6] ND ND ND
Dibenz(a,h)anthracene 62 ND ND ND ND ND ND ND 1.7 ND 4.4] ND ND ND
Benzo(g,h,i)perylene 2,300,000 3.1 ND 3J 8.4] 1.9] 1.9 2] 4.3] 2.6) 9.2) 1.7 2.2) 1.9
1-Methylnaphthalene ND - 1.7J 2.8) 17J 1.4 ND ND ND 2.4) ND ND 3J ND
Semivolatile Organic Compounds '
Carbazole 2,800 ND ND ND ND ND ND ND ND ND ND 72 ND ND
Dibenzofuran 76,000 ND ND ND ND ND .| ND ND ND ND ND 43) ND ND
Volatile Organic Compounds
Acetone ’ 16,000 117 20J ND ND 10 ND ND 10 6J 5] 12 ND ND
Polychlorinated Biphenyls .
Aroclor-1260 220 ND ND 37 ND ND ND ND ND 37 ND ND 32] ND

Notes:

Only detected constituents are presented.
LSL = Libertyville screening levels.
Units = pg/kg

ND = Not detected.

] = Estimated value.

Bold = Concentration exceeds LSL.




e 3-3

Area 6A Magazine Exterior Investigation
June 2002
Magazine Alpha Soil Samples - Metals Results

Bkgd Bkgd J LTSSB | LTSSB | LTSCB | LTSSB | LTSSB | LTSCB | LTSSB | LTSSB | LTSSB | LTSSB | LTSSB | LTSSB | LTSSB | LTSSB
Constituent LSL 6"-10' | 10'-60' | A0105 | A0121 | A0121 | A0125 | A1A05 | A1A05 | A1A21 | A1A25 | A0207 | A0221 | A0225 | A2A07 | A2A21 | A2A25
Metals :
Aluminum 76,000 17,985 | 8,392 11,300 | 3,760 3,020 7,940 | 12,200 | 10,800 | 7,920 8,130 8,770 5,120 | 10,300 { 8,910 8,240 8,780
Antimony 20 1.5 0.94 ND ND 0.62) 0.63J 0.8 ND ND ND ND 0.66] ND ND ND ND
Arsenic 0.39 29.9 11.8 6.2 6.7 6.9 5.6 11.1 6.5] 6.4) 6.1] 7.4 11.2 5.7 6.9 7.8 5.6]
Barium 1,200 147.6 86.38 48.5 15] 11.7 34.4) 97.6 66.6 64.5 33.5) 41.2) 24 .4) 44.1 43.5] 32 36.6]
Beryllium 150 1.26 0.7 0.6J 0.21] 0.17) 0.46J 0.68) 0.57] | 0.46] 0.47 0.48) 0.29] 0.57) 0.49) 0.48) 0.51)
Calcium EN 104,000 | 110,922 ] 70,000 | 104,000 | 129,000 | 80,000 | 18,000 | 58,100 | 79,000 | 84,600 | 83,100 | 92,600 | 77,700 | 73,700 | 79,700 | 76,500
Chromium 210 31.3 23.8 18.7 7.9 7 15.1 20.2 18.3 15.2 15.4 14.6 11.7 19 15.8 16 17
Cobalt 4,700 25.4 13.1 9.7) 7.1 5.1) 9.2} 13 9.8] 9.7 9.4] 10J 10.3] 10.3) 11 9.8] 10.1)
Copper 2,900 55.7 44.7 23.9 | 222 13.6 19.8 27.1 22.2 21.3 21.4 21.7 28.6 21.1 22.6 33.3 21.7
Iron EN 53,577 | 20,936 | 20,800 | 20,100 | 14,200 | 17,800 | 28,500 | 19,900 | 19,200 | 18,400 | 20,300 | 33,500 | 19,800 | 20,300 | 19,400 | 19,500
Lead 400 27.9 14.9 12.1) 10J 7.6] 10J 17.3] 13.5) 10 10.1J 11.6] 22.5) 9.8J 11.8) 10.5J 10J
IMagnesium EN 36,100 | 63,513 } 37,700 | 54,100 | 61,400 | 41,700 | 11,900 | 31,800 { 40,600 { 41,400 | 45,100 | 48,700 | 40,800 | 39,900 | 41,300 | 38,400
| Manganese 1,800 2,191 928 616 650 711 568 994 698 642 641 914 747 575 833 630 605
Nickel 1,500 66.6 34.9 24.3 17.9 12.9 22.6 33.4 23.8 23.1 22.4 23.7 30.9 25.2 24.3 23.6 24.4
Potassium EN 17,905 | 3,180 J 3,050 | 1,050J { 1,020J | 2,480F | 2,200 | 2,450) | 2,520J | 2,690J | 2,0607 | 1,470J { 3,360J | 2,270J | 2,590) | 2,790]
Selenium 8.8 2.11 NA ND 0.33) 0.45] 0.45) 0.59] ND ND ND 0.57) 0.68] ND 0.38) 0.4] 0.37)
Silver 390 NA NA ND ND ND ND ND ND ND ND - ND ND ND ND ND ND
Sodium EN NA 270 184) 2897 2747 262) 98.2) 152 197 209) 165J 244] 214) 169J 198) 205]
Thalljum 5.2 NA NA 0.76] 0.91]) ND ND 0.68J 0.53J 0.78]. ND 1.9J 1.5]) 1.2 ND ND ND
Vanadium 550 49.4 20.6 26.1) 15.7¥ 13.9] 19.2) 29.4 25.4 19.1 19.9 20.9) 17.9] 23.4) 21.6 20.2 21.1
Zinc 7,200 100.46 399 55.4) 68.9] 29.5] 65.6) 63.7 50.3 38.6 39.8 47.8] 134 40.6] 46.3 48.6 45.2

Class II Soil to

SPLP Metal] GW Migration
Chromium 1.0 NA NA ND ND ND ND ND ND ND ND 0.011) ND ND ND 0.017) ND
Cobalt 1.0 NA NA ND ND ND ND ND ND ND _ND ND ND ND ND 0.005J ND
Lead 0.1 NA NA ND. ND ND ND ND ND ND ND 0.0076 ND ND ND ND ND
Manganese 10.0 NA NA 0.021] ND ND 0.02] 0.16 0.11 0.027J { 0.038J 0.13 ND 0.028J 0.11 0.14 0.031)
Vanadium 0.1 NA NA 0.009] ND ND ND ND 0.009J ND ND 0.017) ND 0.006] ND 0.022) ND
Notes:

Only detected constituents are presented.

LSL = Libertyville screening levels.

Bkgd = Background.

Metals units = mg/kg; SPLP metals units = mg/L.

ND = Not detected.
J = Estimated value.

EN = Essential Nutrient.

NA = Not available / not applicable.

Bold = Concentration exceeds LSL (and background, when background is available).
Italics = Concentration exceeds background.
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Area 6A Magazine Exterior Investigation
June 2002
Magazine Alpha Soil Samples - Metals Results

Bkgd Bkgd J LTSSB | LTSCB | LTSSB | LTSSB | LTSSB | LTSSB | LTSSB | LTSSB | LTSSB | LTSSB | LTSSB | LTSSB | LTSSB

Constituent LSL 6"-10' | 10'-60' § A0313 | A0313 | A0319 | A0325 | A3A13 | A3A19 | A3A25 | A0411 | A0421 | A0425 | A4A1l | AdA21 | A4A25
Metals '

Aluminum 76,000 17,985 | 8,392 | 10,000 ND 3,260 9,380 8,890 8,550 | 10,800 | 9,190 4,360 4,590 9,000 3,220 7,410
Antimony 20 1.5 0.94 ND ND ND ND ND ND ND ND ND 0.63) ND ND 1J
Arsenic 0.39 29.9 11.8 8.2 7.9 5.4 6.5 5.4 4.5] 5.9] 6 9 12.7 7.8 9.1] 4.6]
Barium 1,200 147.6 86.38 42.4 44.2 13.7) | 41.2 35 28.6] 4.3 32.3) 11.6J 17.4) 40.9 12.3] 29.8)
Beryllium 150 1 1.26 0.7 0.54 0.54]) 0.21J 0.55J 0.5 0.46] 0.61J 0.52] 0.27) 0.3 0.5 0.25] 0.45]
Calcium EN 104,000 | 110,922 56,300 | 69,200 | 118,000] 73,500 | 74,600 | 76,500 | 73,100 | 81,400 | 64,900 | 103,000 | 65,100 | 115,000 76,500
Chromium 210 31.3 23.8 16.8 17.4 7.2 17.8 16.7 16.1 19.5 16.8 6.6 9.2 16 7.8 14.8
Cobalt 4,700 25.4 13.1 10.1J 11.4] 5.6] 10.7] 8.5 5.2] 11 12.9) 7.4 9.7] 10.6] 77 8.9]
Copper 2,900 - 55.7 44.7 24.3 24.8 16.4 24.6 23.6 22 23.4 22.6 24.9 24.6 23.6 25.2 20
Iron EN 53,577 | 20,936 § 23,100 | 22,800 | 15,400 | 20,800 | 18,600 | 18,300 | 21,700 | 19,400 | 22,500 | 18,300 | 21,100 | 27,200 | 15,600
Lead 400 27.9 14.9 13.6] 12.9] 9.9 11.73 11.1 11.3 11.1 11.8J 9.4) 10.4) 13.2 11 9)
Magnesium EN 36,100 | 63,513 § 31,800 | 37,400 | 61,200 | 38,300 { 40,300 | 41,100 | 37,500 | 42,800 | 36,000 | 55,700 | 35,500 | 60,900 | 33,900
Manganese 1,800 2,191 928 673 802 761 613 766 542 584 759 543 1070 638 758 477
Nickel 1,500 66.6 34,9 24.9 26.7 15.6 266 | 234 18.6 27.3 27 17.7 21.1 25 18.2 22.1
Potassium EN 17,905 { 3,180 § 2,280 | 2,660J | 1,060J | 2,780J | 2,360F | 2,460) | 3,470] | 2,980) 872 1,930 | 2,190 931J 2,220
Selenium 8.8 2.11 NA. ND ND 0.67] 0.67] 0.76] 0.46] ND 0.58J 0.43J 0.51J 0.33) 0.33J 0.39J
Silver 390 NA NA ND ND ND ND ND ND ND ND 0.22) ND ND .| ND ND
Sodium EN NA 270 139 | 175]) 264) 206J 163J 179) 211 209) 192 1917 153] 255] 174)
Thallium 5.2 NA NA 0.737 |- 1.5] 0.89) 0.83J ND ND ND 1.6 1.1 | 1.3] ND ND ND
Vanadium 550 49.4 20.6 22.8] 23] 14.3J 22 222 20.5 24.2 22] 27.7 14.3] 21.2 15.4 18.1
Zinc 7,200 100.46 399 57) 48.4] 58.3) 39.5J 46.6 40.4 57.3 43.1J 51.3) 39.7] 51.2 102 30

Class II Soil to

SPLP Metall GW Migration .

Chromium 1.0 NA NA ND ND ND ND 0.014] ND ND ND ND ND ND ND ND
Cobalt 1.0 NA NA ND ND ND ND ND ND ND ND ND ND ND ND ND
Lead 0.1 NA NA ND ND ND ND | 0.0063) ND ND ND ND ND ND ND ND
Manganese 10.0 NA NA 0.064 0.066 ND 0.03J 0.18 ND 0.037J 0.07 ND 0.025] 0.18 ND 0.033)
Vanadium 0.1 NA NA ND 0.005J ND ND 0.02) ND ND ND ND ND 0.0097 ND ND
Notes:

Only detected constituents are presented.

LSL = Libertyville screening levels.

Bkgd = Background.

Metals units = mg/kg; SPLP metals units = mg/L.

ND = Not detected.

J = Estimated value.

EN = Essential Nutrient.

NA = Not available / not applicable.

Bold = Concentration exceeds LSL (and background, when background is available).
Italics = Concentration exceeds background.




Areas 64 and 7 Investigation Report
LTS NIKE Missile Magazines
Section 3: Investigation Results

~ September 6, 2002

Three calcium, seven iron, and two sodium results exceeded background levels. All three metals
are considered essential nutrients. No other metals results exceeded either background or
LSL values.

SPLP Metals
All metals (except silver) submitted for SPLP analysis were detected in at least one sample.
However, no result exceeded the TACO Class II soil to groundwater migration route and all

results were at least one order of magnitude below it.

3.1.1.2 Magazines Bravo and Charlie April 2002 Soil Results

To determine whether SVOC soil exceedances identified in July 2001 were due to
waterproofing material on the magazines’ exterior walls or other sources, seven subsurface soil
samples and one duplicate sample were collected from Magazine Bravo. Two subsurface and
one duplicate sample were collected from Magazine Charlie. All samples were collected as
described in Section 2.1. Organic analytical results are provided in Table 3-4. Metals
analytical results are provided in Table 3-5.

Semivolatile Organic Compounds _

Eightéen SVOCs were detected in Magazine Bravo soil samples; 17 were low-level PAHs.
Four constituents detected at sample location LTSSBO3 exceeded LSLs. All four exceedances are
from the sample collected from 12- to 14-foot bgs (LTSSBB0314). ' Benzo(a)anthracene was
detected at a concentration of 2,000 micrograms per kilogram (pg/kg), exceeding its LSL of
620 pg/kg; Benzo(b)fluoranthene was detected at a concentration of 1,700 pg/kg, exceeding its
LSL of 620 pg/kg; Benzo(a)pyrene was detected at a concehffation of 370 pg/kg, exceeding its
LSL of 62 pg/kg; and Dibenz(a,h)anthracene was detected at a concentration of 1,700 pg/kg,
exceeding its LSL of 62 pug/kg.

No other constituents exceeded LSLs and most other SVOC results were at least one order of
magnitude below them. |
3-10
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Area 6A Magazine Exterior Investigation
April 2002
Magazine Bravo and Charlie Soil Samples - Organic Results

Magazine Bravo Results Mag. Charlie Results

LTSSB | LTSCB | LTSSB | LTSSB | LTSSB { LTSSB | LTSSB | LTSSB { LTSSB | LTSSB | LTSCB
Constituent LSL BO0118 | B0118 | B0218 | B0225 | B0305S | B0314 | B0417 | B0425 | C0212 | C0422 | C0422
Low Level PAHs
Naphthalene 18,000 1.3]J 1.5] 6.2J 2.7J) 23] 11 257 5517 2.5]) 357 4.6J)
Acenaphthene 2,900,000 ND ND 11 24]) 2.0) 330 2.1J ND ND 3.0J 4.1J
Fluorene 2,600,000 ND ND 13 327 2.8) 450 3.1J ND 1.6J 3.8J 4617
Phenanthrene 1,100,000 | 4.0J 7.1] 88 8.0J 14 3800 D 13 14 9.6 24 32
Anthracene 22,000,000 ND 1.47J 25 2.8]J ND 1600D | 3.47 ND 1.6] 7.017 9.7
Fluoranthene 2,300,000 § 3.0J 297 92 7217 15 4900D | 7.0J ND 5.4]) 21 31
Pyrene 2,300,000 4.8) 4817 87 8.1J 13 4600 D 8.3 3.0J 5.7) 23 33
Chrysene 62,000 3.9J 39]J 41 4.1] 7.1] 190D | 5.1J 547 4.2] 12 17
Benzo(a)anthracene 620 ND ND 38 2.6J 241 | 2000D ] 247 ND 1.97J 10 14
Benzo(b)fluoranthene 620 ND ND 27 2.7 53] 1700D | 2.1J ND 207 7.2] 12
Benzo(k)fluoranthene 6,200 ND ND 28 23] 2.7) 1500 D ND ND 1.8] 8.2 11
Benzo(a)pyrene 62 ND ND 33 2.5] 1.7]) 1900 D { 2.0J ND ND 9.2 13
Indeno(1,2,3-cd)pyrene 620 ND ND 22 8.0J 73] 530 7.5] ND ND 11 11
Dibenz(a,h)anthracene 62 ND ND 19 ND ND 370 ND ND ND 127 ND
Benzo(g,h,i)perylene 2,300,000 2.5J 237 20 2.8) 2417 650 3.1J 3.0J ND 7.4] 7.8]
2-Methylnaphthalene 290,000 ND ND 8.2]J 1.6J 2.0] 21 9.6 16 3.5) 3.7) 437
1-Methylnaphthalene NA ND ND 5.6] ND 1.4] 14 7.6] 12 297 2.17 297
Semivolatile Organic Compounds
Carbazole 2,800 ND ND ND ND ND ND ND ND ND 76 ND
Volatile Organic Compounds .
Acetone 16,000 10 11 10 14 26 23 14 11 13 ND ND

Polychlorinated Biphenyls

None detected in any sample

* Notes:

Only detected constituents are presented.
LSL = Libertyville screening levels.

Units = pg/kg
ND = Not detected.
J = Estimated value.

Bold = Concentration exceeds LSL.

NA = Not Available




3.5
Area 6A Magaz@xterior Investigation

April 2002

Magazine Bravo and Charlie Soil Samples - Metals Results

Magazine Bravo Results

Mag. Charlie Results

Bkgd Bkgr LTSSB | LTSCB | LTSSB LTSSB LTSSB LTSSB LTSSB LTSSB LTSSB LTSSB LTSCB
Constituent LSL 6"-10' 10' - 60’ B0118 B0118 B0218 B0225 B0305 B0314 B0417 B0425 C0212 C0422 C0422
Metals
Aluminum 76,000 17,985 8,392 7,300 4,800 8,360 8,740 11,600 10,500 8,640 9,610 9,490 3,100 4,220
Arsenic 0.39 29.9 11.8 6.5 7 7.8 7.9 7.8 8.2 8.1 6.7 7.4 5.9 9.1
Barium 1,200 147.6 86.38 34.71) 27.41] 36.97 39.27 65.3]J 65.2) 44.7] 42.1] 51.11] 12.81] 15.87
Beryllium 150 1.26 0.7 0.381J 0.32] 0.52] 0.49J 0.6) 0.571J 0.47] 0.531] 0.5) 0.16] 0.19]
Cadmium 37 0.34 2.1 0.257J ND 0.1J ND 0.26) 0.137J 0.092) ND 0.12] 1.1 ND
Calcium EN 104,000 110,922 77,500 85,900 74,900 72,100 48,600 45,800 69,300 69,300 82,700 100,000 90,600
Chromium 210 31.3 23.8 14.7 10.1 16.8 17 19.3 18.3 16.3 18.5 16.4 7.5 8.9
Cobalt 4,700 25.4 13.1 9.5] 5.1) 9.5 10.4 11 10.8 9.6J 9.7 9.5] 6.3] 7.3]J
Copper 2,900 55.7 44.7 22.6 22.1 21 21.8 22.9 21.5 22.9 22.3 20.6 19.3 29.2
Iron EN 53,577 20,936 18,100 18,700 23,500 19,700 21,700 24,500 20,100 19,600 19,400 20,800 20,300
Lead 400 27.9 14.9 13] 18J 13.7] 13.2] 1557) 12.57 14.5] 13.87J 12.1) 84]J 8417
Magnesium EN 36,100 63,513 39,600 47,000 39,700 37,100 26,700 25,700 36,400 35,100 29,300 54,000 47,200
mnfganese 1,800 2,191 928 637 832 641 619 640 802 646 557 611 656 610
Nickel 1,500 66.6 34.9 22.7] 16.1] 24871 25.1] 25917 25917 23.5] 23.9) 23.2) 14.1] 1947
Potassium EN 17,905 3,180 2,160J 1,660 J 2,530) 2,7007 2,530 2,1101 2,310 3,110 1,970 836J 1,020)
Selenium 8.8 2.11 NA ND 0.28J 0.26] ND 0.27) ND 0.23] ND 0.31] ND ND
Sodium EN NA 270 313)J 2957 3781 3457 308 J 333) 29711 3457 249J 318]J 466 ]
Thallium 5.2 NA NA 2.8 1.6) 2 2.1 2.2 1.7] 1.5] 1.8J 2.0J 1.9 2.1J
Vanadium 550 49.4 20.6 20.1 16 25.3 23.3 29.3 28.5 23.4 24.2 24.2 17.9 19.5
Zinc 7,200 100.46 399 42.6] 39.5) 51.4) 51.7J 74.3) 53.3) 47.91] 44.4] 52.4] 282 ] 51.87J

Class II Soil to

SPLP Metal | GW Migration :
Chromium 1 NA NA 0.0337J ND ND 0.0271 ND ND ND ND ND ND ND
Cobalt 1 NA NA 0.017J ND ND 0.008 J ND ND ND ND ND ND - ND
Lead - 0.1 NA NA 0.0177J ND 0.005] 0.01J) ND ND ND ND ND ND ND
Manganese 10 . NA NA 0.21 0.03J 0.065 0.26 0.085 0.19 0.052 0.033J 0.19 ND ND
Vanadium 0.1 NA NA 0.0437] 0.009J 0.015] 0.028 ) ND 0.008J ND 0.006J 0.007J ND ND
Notes:

Only detected constituents are presented.
LSL = Libertyville screening levels.

Bkgd = Background.
Metals units = mg/kg; SPLP metals units = mg/L.
ND = Not detected.

B = Estimated value.
EN = Essential Nutrient.

NA = Not available / not applicable.

Bold = Concentration exceeds LSL (and background, when background is a‘}ailable).
Italics = Concentration exceeds background.




Areas 6A4 and 7 Investigation Report
LTS NIKE Missile Magazines
Section 3: Investigation Results
September 6, 2002

Eighteen SVOCs were detected in Magazine Charlie soil samples; 17 of were low-level PAHs.

No constituents exceeded LSLs and almost all were at least one order of magnitude below them.

Volatile Organic Compounds
One VOC (acetone) was detected in Magazine Bravo and Magazine Charlie soil samples. The

results are orders of magnitude below acetone’s LSL.

PCBs

No PCBs were detected in soil samples from Magazine Bravo or Magazine Charlie.

Metals
Twenty metals were detected in soil samples from Magazine Bravo and Magazine Charlie. None

exceeded backgrouhd levels or LSLs.

SPLP Metals

All metals (except silver) submitted for SPLP analysis were detected in at least one Magazine
Bravo soil sample. Two were detected in Magazine Charlie soil samples. However, no result
exceeded the TACO Class II soil component of the groundwater ingestion exposure route. All

results were at least one order of magnitude below it.

Based on the results above, soil contamination concerns had been delineated at Magazine Charlie
in the April 2002 sampling event and no further investigation was required. The SVOC
soil contamination concerns at Magazine Bravo were not fully delineated and required further

investigation.
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3.1.1.3 Magazine Bravo June 2002 Delineation Soil Results

Based on the results of the "April 2002 r—investigation activities, a second phase of
delineation sampling was required south of Magazine Bravo. To further delineate SVOC soil
exceedances identified at sample location LTSSB03, 12 subsurface soil samples and one duplicate
sample were collected from Magazine Bravo as described in Section 2.1. Organic analytical

results are provided in Table 3-6. Metals analytical results are provided in Table 3-7.

Semivolatile Organic Compounds

During this phase of delineation sampling, 20 SVOCs were detected in Magazine Bravo
soil samples; 17 were low-level PAHs. One constituent '(benzo[a]pyrene), and its
duplicate sample result from sample location LTSSB3D exceeded its LSL. The exceedance was
from the sample collected from 14 to 16 feet bgs (LTSSBB3D16 and duplicate sample
LTSCBB3D16). Benzo(a)pyrene was detected at a concentration of 97 pg/kg in the primary
sample and. 230 pg/kg in the duplicate sample, exceeding its LSL of 62 pg/kg.

No other constituents exceeded LSLs; most other SVOC results were at least one order of

magnitude below them.

Volatile Organic Compounds
One VOC (acetone) was detected in soil samples collected during the second phase of
delineation sampling at Magazine Bravo. The results. are orders of magnitude below

acetone’s LSL.
PCBs

No PCBs were detected in soil samples collected during the second phase of delineation sampling

at Magazine Bravo.

3-14



Table 3-6

Area 6A Magazine Exterior Investigation

© June 2002

Magazine Bravo Soil Samples - Organic Results

LTSSB | LTSSB | LTSSB | LTSSB | LTSSB | LTSSB | LTSSB | LTSSB | LTSSB | LTSCB | LTSSB | LTSSB | LTSSB
Constituent LSL B3B12 | B3B14 | B3B16 | B3C12 | B3C14 | B3C16 | BaD12 | B3D14 | B3D16 | B3D16 | B3E12 | B3E14 | B3E16
Low Level PAHs
Naphthalene 18,000 1.6] ND ND 2.4]) ND ND 20 4.3] 26] 56] 7.8 26 9.1
Acenaphthene 2,900,000 ND ND ND 17 ND ND 18 12 74] 220J 15 29 22
Fluorene 2,600,000 ND ND ND 16 ND ND 15 12 75) 240] 21 29 18
Phenanthrene 1,100,000 § 4.6) 3.2) 4.1) 66 1.8J 6.2J 71 60 220) 400J 96 110 72
Anthracene 22,000,000] ND ND ND 26 ND ND 30 19 120 360J 23 27 21
Fluoranthene 2,300,000 § 3.6) ND 2.4] 87 ND ND 85 62 300) 700) 98 52 78
Pyrene 2,300,000 § 4.7J 7.2 7.4] 71 6.5] 3.4] 75 55 240) 550) 62 41 63
Chrysene 62,000 3.5) 8.7 9.8 31 7.8 5.0J 34 27 110J 260J 9.1 20 33
Benzo(a)anthracene 620 ND ND ND 32 ND ND 35 27 120J 300) 6.3) 17 32
Benzo(b)fluoranthene 620 ND 23] 3.2] 22 2.71] ND 24 21 74 170) 521] 19 33
Benzo(k)fluoranthene 6,200 1.7) ND ND 22 ND ND 23 16 92] 230) ND ND ND
Benzo(a)pyrene 62 ND ND 257 26 ND ND 28 22 97J 230J 347 14 24
Indeno(1,2,3-cd)pyrene 620 ND ND 1.67J 12 ND ND 13 10 44] 120) 1.7] 8.3 13
Dibenz(a,h)anthracene 62 ND ND ND 4.8] ND ND 48] 4.1] 14] 50] ND 3.0J 3.2J
Benzo(g,h,i)perylene 2,300,000 | 2.6J 5.0J 5.1J 13 59) 3.8)J 15 11 41] 100J 44] 10 12
2-Methylnaphthalene 290,000 0.93J 1.1] ND 38J | 0.87) 1.8] 8.7 3.6J 7.9) 14) 6.3) 10 4.7]
1-Methylnaphthalene NA ND ND ND 2.9] ND 1.5) 6.5) 2.9) 5.0J 8.9 44] 62J | 331
Semivolatile Organic Compounds
Dibenzofuran 76,000 ND ND ND ND ND ND ND ND 83} 551 ND. ND 40 ]
Carbazole . 2,800 ND ND ND ND ND ND ND ND 130 J 871 ND ND 56.J
bis(2-Ethylhexyl)phthalate 35,000 ND ND ND ND ND ND ND 60 ND ND ! ND ND ND
Volatile Organic Compounds
Acetone 16,000 13] ND ND 10J ND ND 8J 11 12 9] 11 12) ND

Polychlorinated Biphenyls

None detected in any sample

Notes:

Only detected constituents are presented.
LSL = Libertyville screening levels.
Units = pg/kg

ND = Not detected.

J = Estimated value.

Bold = Concentration exceeds LSL

NA = Not Available




Table 3-7
Area 6A Magazine Exterior Investigation
. June 2002
Magazine Bravo Soil Samples - Metals Results

. Bkgd Bkgd JLTSSB| LTSSB | LTSSB | LTSSB | LTSSB | LTSSB | LTSSB | LTSSB | LTSSB | LTSCB{ LTSSB | LTSSB | LTSSB
Constituent LSL 6"-10' | 10'-60' ] B3B12 | B3B14 | B3B16 | B3C12 | B3C14 | B3C16 | B3D12 | B3D14 | B3D16 | B3D16 | B3E12 | B3E14 | B3E16
Metals '
Aluminum 76,000 17,985 8,392 | 10,400 | 9,310 | 7,980 | 9,830 | 8,400 | 10,100 | 10,900 | 9,290 | 10,300 | 9,740 | 11,100 | 9,530 | 9,750
Antimony 20 1.5 0.94 ND ND ND ND ND ND 1.1J ND ND ND ND ND ND
Arsenic 0.39 29.9 11.8 9.3) 5.7) 8.5 22.3) 6.9) 8.9 9.6 7.8 6.9 7.9 6.1] 7.2) 6.9)
Barium 1,200 147.6 86.38 61.6 40.7) 39.1] 65.8 | 33.8) 54.6 83.4 60.6 61.9 56.6 67 51.4 55.3
Beryllium 150 1.26 0.7 0.51) 0.43] 0.37] 0.487 | 0.38] 0.48]) 0.61J 0.53J 0.54] 0.53] 0.53] 0.44] 0.46]
Cadmium 37 0.34 2.1 0.18) 0.13) ND 0.18) 0.11J | 0.12) ND ND ND 0.18) 0.16J 0.12) 0.14]
Calcium EN 104,000 | 110,922 f 52,900 | 66,400 { 70,500 | 55,200 | 66,800 | 55,100 | 53,600 | 63,500 | 56,000 | 64,700 | 36,400 | 45,500 | 59,400
Chromium 210 31.3 23.8 17.2 16.4 15 17 15.7 17.1 18.1 16.6 17.3 16.7 18 15.9 16.6
Cobalt 4,700 25.4 13.1 10.7 9.8J) 9.4] 17 8.5 10.4) 14.2) 11] 11.2 9.9 9] 9.6J 10.1)
Copper 2,900 55.7 44.7 29.9 23.8 © 25 23.9 23.2 28.7 24.1 23.3 22.8 26.3 24.3 22.3 24
Iron EN 53,577 20,936 | 23,600 | 18,300 | 19,400 | 33,400 | 18,600 | 22,100 | 24,800 | 22,400 | 21,500 | 23,200 | 19,100 | 20,100 | 20,200
Lead 400 27.9 14.9 16.6] 12.2) | '14.3] 13.8) 10.8J 13.6J 16.6) 12.2) 13.5]) 15.3) 12.7) 12.3J 13.2]
Magnesium EN 36,100 63,513 | 31,100 | 40,000 | 40,200 | 35,300 | 39,400 | 32,900 | 27,900 | 34,100 | 30,800 | 35,200 | 20,200 | 27,300 | 34,800
Manganese 1,800 2191 928 643 626 593 808 540 633 1000 789 647 784 516 557 686
Nickel 1,500 66.6 34,9 26.4 22.6 23.1 32.8 24.1 25.6 26.6 25.2 25.2 23.7 22.2 23.1 24.2
Potassium EN 17,905 3,180 § 2,150J } 2,9907 | 2,520 | 2,780J | 2,720) | 2,390] | 2,110J | 2,300J { 2,260J | 2,100J | 1,700) | 1,960J | 2,350
Selenium 8.8 2.11 NA ND 0.28] ND 0.31J ND 0.16] 0.36] 0.4] 0.33) | 0.41] ND ND ND
Sodium EN NA 270 2747 245] 240]) 2957 2161 210 142) 168J 154 171U 252 ND 237
Thallium 5.2 NA NA ND ND ND ND 0.25] | 0.23] 1.8 1.8J 1.3) 1.2) ND ND ND
Vanadium 550 49.4 20.6 24.1 18.6 17.2 21.3 17.8 21.9 27.8] 23.7 23.7) 24) 23.2 20.8 21.4
Zinc 7,200 100.46 399 60.9 45 46.9 58 45.5 52.5 62.2] 48.6 55.6) 96.5] 58.8 49.9 53.9

Class II Soil to '

SPLP Metals | GW Migration :
Chromium 1.0 NA NA 0.14] ND 0.017J ND ND 0.016J | 0.0137 { 0.01J | 0.038] | 0.014]) ND 0.019J | 0.026]
Cobalt 1.0 NA NA 0.005J ND 0.006] ND ND 0.007) ND ND 0.018J | 0.005J ND 0.008J | 0.013)
Lead 0.1 NA NA [0.0057J] ND [0.0069J] ND ND ND | 0.0067J] 0.0057J | 0.026 | 0.0097 ND 0.01 0.02
Manganese 10.0 NA NA 0.23 | 0.018) | 0.097 0.1 ND 0.14 0.25 0.17 0.51 0.24 0.15 | 0.28 0.35
Vanadium 0.1 NA NA 0.019] ND 0.02] | 0.006J | ND ' | 0.021) | 0.021) | 0.016] | 0.056 | 0.023J | 0.007) | 0.027) | 0.038]
Notes: .

Only detected constituents are presented.

LSL = Libertyville screening levels.
Bkgd = Background.

Metals units = mg/kg; SPLP metals units = mg/L.

ND = Not detected.

J = Estimated value.

EN = Essential Nutrient.

NA = Not available / not applicable.
Bold = Concentration exceeds LSL (and background, when background is available).

Italics = Concentration exceeds background.




Areas 64 and 7 Investigation Report
LTS NIKE Missile Magazines
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Metals

During this phase of delineation sampling, 21 metals were detected in soil samples from
Magazine Bravo. Arsenic in sample LTSSBB3C12 from location LTSSB3C was detected at
22.3 mg/kg, exceeding both the LSL (0.39 mg/kg) and deep subsurface (10 to 60 feet bgs)
background (11.8 mg/kg) concentrations. However, this result does not exceed the
shallow subsurface (6 inches to 10 feet bgs) background concentration of 29.9 mg/kg and is the
only arsenic exceedance found at Magazine Bravo. This result is not thought to represent

contamination.

Six iron and two sodium results exceeded background levels. Both metals afe considered
essential nutrients and no result exceeded LSLs. No other metals results exceeded either
background or LSL values. Based on these and previous sampling results, metals are not a

concern at Magazine Bravo.

SPLP Metals
All metals (except silver) analyzed for SPLP were detected in at least one sample. However, no
result exceeded the TACO Class II soil component of the groundwater ingestion exposure route

and all results were at least one order of magnitude below it.

Based on the above results, SVOC soil contamination concerns at Magazine Bravo were not fully

delineated and required further investigation.

3.1.1.4 Magazine Bravo July 2002 Delineation Soil Results

Based on the results of the June 2002 investigation activities, a third phase of delineation Sampling
was required. To further delineate SVOC soil exceedances identified at sample location
LTSSB3D, 21 subsurface soil samples and 2 duplicate samples were collected from
Magazine Bravo as described in Section 2.1. - Organic analytical results are provided in Table 3-8.

- Metals analytical results are provided in Table 3-9.
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Table 3-8
Area 6A Magazine Exterior Investigation
July 2002
Magazine Bravo Soil Samples - Organic Results

’ LTSSB LTSSB LTSSB LTSSB LTSSB LTSSB LTSSB LTSCB LTSSB LTSSB LTSSB LTSSB LTSSB
Constituent LSL B3D18 B3F14 B3F16 B3F18 B3G10 B3G12 B3G14 B3G14 B3G16 B3G18 B3H14 B3H16 B3H18
Low Level PAHs '
Naphthalene 18,000 26 ND 13 7.4) 12 9.5 6.3] 4.8) 8.1 5.2) 5.7 81 15
Acenaphthene 2,900,000 4.0J 5.0J 39 ND 7.7) 13 24] 9J 10 ND 9.4 120 3.1
Fluorene 2,600,000 5.7 7.8 40 ND 11 14 34] 8.6 11 ND 9.5 140 3.1
Phenanthrene 1,100,000 31 50 170 20 68 55 44] 19 60 17 42 650 25
Anthracene 22,000,000 3.4) 14 67 ND 14 14 24] 7.1 16 ND 9.7 260 ND
Fluoranthene 2,300,000 11 42 230 ND 79 38 44) 173 46 1.8 37 760 3.1
Pyrene 2,300,000 10 36 140 3.5 59 29 35] 14 33 3.5) 25 650 4.6]
Chrysene 62,000 11 23 76 6.8J 33" 14 16) 6.7 20 8.4 18 270 7.5)
Benzo(a)anthracene 620 4.4] 19 80 ND 29 12 15J 5.5 15 ND 13 300 ND
Benzo(b)fluoranthene 620 6.9 25 57 ND 28 10 14) 5.6] 9 3.0J 10 230 5.1
Benzo(k)fluoranthene 6,200 ND ND 49 ND 22 8.8 9.2] 3.3) 9.9 ND 9.8 180 3.3
Benzo(a)pyrene 62 ND ND 67 ND 28 11 13) 5.2 ND ND ND 260 4,9)
Indeno(1,2,3-cd)pyrene 620 ND 17 28 ND 20 13 15 10J 15 ND 14 95 ND
Dibenz(a,h)anthracene 62 ND ND ND ND 14 ND 12 ND ND ND 11 57 ND
Benzo(g,h,i)perylene 2,300,000 4.1 11 21 3.3 12 5.5 6.3] 2.6] 9.9 4.3] 7.1] 96 4.3)
2-Methylnaphthalene 290,000 22 1.0 8 28 4.6] 5.3) 4.2 5.6 4.7 11 4.3 20 26
1-Methylnaphthalene NA 15 ND 5.4) 21 3.4 3.4] 2.7 4.1 . 3.6 7.6J 3.4 12 20
Semivolatile Organic
Compounds
3-Methylphenol/4-
Methylphenol 240 ND ND ND ND ND ND ND 630J ND ND ND ND ND
Carbazole 2,800 32 ND 35 ND ND ND ND 15,000 ND ND ND 62 ND
2-Methylnaphthalene 290,000 ND ND ND ND ND ND ND 5,100 ND ND ND ND ND
Dibenzofuran 76,000 ND ND ND ND ND ND ND 10,000 ND ND ND ND ND
Di-n-Butylphthalate 2,300,000 ND ND ND ND ND ND ND ND ND ND ND ND 35]
Volatile Organic
Compounds
Acetone 16,000 14 14 14 12 23 10 16 19 12] 10 ND 13 ND
Polychlorinated Biphenyls None detected in any sample
Notes:

Only detected constituents are presented. This data has not been validated.
LSL = Libertyville screening levels.

Units = pg/kg

ND = Not detected.

J = Estimated value.

Bold = Concentration exceeds LSL

NA = Not Available



Table 3-8
Area 6A Magazine Exterior Investigation
July 2002
Magazine Bravo Soil Samples - Organic Results

LTSSB | LTSSB LTSSB LTSSB LTSCB LTSSB LTSSB LTSSB LTSSB LTSSB
Constituent LSL B3114 B3I16 B3118 B3J10 B3J10 B3J12 B3J14 B3K10 B3K12 B3Ki4
Low Level PAHs
Naphthalene 18,000 2.7 ND 5.87 2.0J 8.0J ND ND 3.2) 11 ND
Acenaphthene 2,900,000 ND ND ND ND 13J ND ND ND 10 ND
Fluorene 2,600,000 1.4 ND 2.3] 2.1 19J ND ND 2.3 14 ND
Phenanthrene 1,100,000 11 7.4) 17 12) 69] 4.8] 1.5) 12 99 5.4]
Anthracene 22,000,000 ND 1.8J 3.2 2.6 23] ND ND 2.7) 24 ND
Fluoranthene 2,300,000 2.6 6.9] 12 15) 1201 3.0 ND 16 150 ND
Pyrene 2,300,000 3.6) 6.7) 9.8 12J 94) 3.4) 3.6J 10 120 2.2]
Chrysene 62,000 3.7] 4.3) 7.4] 7.6 42) 3.5 4.6) 7.6] 69 4.4]
Benzo(a)anthracene 620 ND 2.9 5.7 6.7) 397 ND ND 6.7) 70 ND
Benzo(b)fluoranthene 620 2.9] 3.4) 5.2) 8.1 29] ND 3.1J 7.5) 60 ND
Benzo(k)fluoranthene 6,200 ND 2.1 4.0J 5.1 28J ND ND 5.01 53 ND
Benzo(a)pyrene 62 ND 3.4 ND 6.9 34] ND ND 5.9] 62 ND
Indeno(1,2,3-cd)pyrene 620 ND - ND 11 11 24) ND ND ND 25 ND
Dibenz(a,h)anthracene 62 ND ND ND ND 15J ND ND . ND 19 ND
Benzo(g,h,i)perylene 2,300,000 2.2] 3.1J 4.1J 2.9 18] ND 2.9] 2.4) 18 2.0]
2-Methylnaphthalene 290,000 4.6] ND 12 2.5) 4.8) ND ND 1.2 3.5) ND
1-Methylnaphthalene NA 6.4) ND 8.7 1.7) 3.2 ND ND ND 2.4) ND
Semivolatile Organic
Compounds
Dibenzofuran 76,000 ND ND ND ND ND ND ND ND ND ND
Carbazole 2,800 ND ND ND ND ND ND ND ND ND ND
2-Methylnaphthalene 290,000 ND ND ND ND ND ND ND ND ND ND
Dibenzofuran 76,000 ND ND ND ND ND ND ND ND ND ND
Di-n-Butylphthalate 2,300,000 ND ND ND ND ND ND ND ND ND ND
Volatile Organic
Compounds
Acetone 16,000 8 ND 10 11 10 18 ND 12 12 10
Polychlorinated Biphenyls None detected in any sample
Notes:

Only detected constituents are presented. This data has not been validated.
LSL = Libertyville screening levels.

Units = ug/kg
ND = Not detected.
J = Estimated value.

Bold = Concentration exceeds LSL

NA = Not Available




Area 6A Magazine Exterior Investigation

Only detected constituents are presented. Data has not been validated.

LSL = Libertyville screening levels.

Bkgd = Background.
Metals units = mg/kg; SPLP metals units = mg/L.
ND = Not detected.
B = Estimated value.
EN = Essential Nutrient.

NA = Not available / not applicable.
Bold = Concentration exceeds LSL (and background, when background is available).
Ttalics = Concentration exceeds background.

July 2002
Magazine Bravo Soil Samples - Metals Results
Bkgd Bkgd LTSSB LTSSB LTSSB LTSSB LTSSB' LTSSB LTSCB LTSSB LTSSB LTSSB LTSSB LTSSB
Constituent LSL 6"-10' 10'-60' B3D13 B3F14 B3F16 B3F18 B3G12 B3G14 B3Gl14 B3G16 B3G18 B3H14 B3H16 B3H18
Metals .
Aluminum 76,000 17,985 8,392 6,190 7,590J 8,750] 6,430 10,600J 9,270] - 10,600] 9,2607 7,650J 11,000J 8,900] 7.470]
Arsenic 0.39 29.9 11.8 8.4 11.7 7.2 6.7] 7.9) 7.8] 6.9] 8J 7.91 8.7) 7.1 7.0
Barium 1,200 147.6 86.38 27.71 73.8 50.1 31.1) 47.3 40.7) 61.4 45.5 33.4) 64.6 53 35.6]
Beryllium 150 1.26 0.7 0.3 0.45) 0.46] 0.33) 0.54]) 0.48] 0.56) 0.48] 0.40] 0.55] 0.45] - 0.40)
Cadmium 37 0.34 2.1 ND ND ND ND 0.15] ND ND 0.086J ND 0.090J 0.096] ND
Calcium EN 104,000 110,922 75,200 69,600 57,300 73,900 57,600 62,400 43,100 62,100 74,900 50,400 57,400 78,200
Chromium 210 31.3 23.8 11.9 15 15.7 12.8 17.8 16.2 17 16.3 14.4 18 15.4 13.9
Cobalt 4,700 254 13.1 8.0J 10.4) 9.9J 9.2) 9.9) 9.9 9.1 9.8 10.7] 14.1 9.8] 9.1]
Copper 2,900 55.7 44,7 19.7 23.8 23.7 21.5 25 24 25.3 254 22.1 24.7 23.3 22.6
"[fron EN 53,577 20,936 19,200 21,100 19,400 16,900 21,900 19,500 20,700 20,800 18,100 21,400 20,100 17,200
Lead 400 27.9 14.9 11.8) 14.3] 12.7) 10.8J 13.3) 12.5J 12.6] 12.6] - 11.2) 13.5) 14.9 11.4]
Magnesium EN 36,100 63,513 39,900 38,100 32,300 38,800 33,600 35,800 24,700 36,100 41,000 29,500 33,100 35,500
Manganese 1,800 2191 928 599 703 669 595 673 693 487 635 648 602 653 600
Nickel 1,500 66.6 34.9 19.7] 23.9] 24.5] 22.1) 25.6) 24.2) 23] 24.5) 25) 28.9J 241 21.5
Potassium EN 17,905 3,180 1,810] 2,220 2,000 1,820] 2,760 2,430) 1,690J 2,480] 2,460) 2,440) 1,720] 2,270
Sodium EN NA 270 341J 346J 3587 296J 292J 3237 3197 3307 3347 2927 3367 3267
Thallium 5.2 NA NA ND ND ND ND ND ND ND ND -ND ND ND ND
Vanadium 550 49.4 20.6 17.6 22.4 22.7 18.4 25.7 23 24.1 24.1 20.3 27.1 22.6 19.7
Zinc 7,200 100.46 399 36.4] 48.7) 46.2] 37.7] 52) 46.6J 50.2) 53.1] 43.8J 54.1) 50.8 37.2)
Class II Soil
to GW
SPLP Metals Migration )
Chromium 1.0 NA NA 0.016) 0.012) 0.016J 0.018J ND 0.013] ND 0.017J ND ND 0.010J 0.032) ND
Cobalt 1.0 NA NA 0.005) ND 0.005] 0.006] ND | ND ND 0.005J ND ND ND 0.013) ND
Lead 0.1 NA NA ND ND 0.013 0.0066] ND ND ND . 0.0061) ND ND ND 0.02 ND
Manganese 10.0 NA NA 0.086 0.16 0.18° 0.12 0.11 0.17 0.058° 0.17 0.063 0.027) 0.19 0.36 0.057
Vanadium 0.1 NA NA 0.023J 0.018) 0.025J 0.024] 0.007. 0.018) 0.009] 0.025J 0.011J ND 0.017 0.048) 0.011J
Notes.




Table 3-9
Area 6A Magazine Exterior Investigation
July 2002
Magazine Bravo Soil Samples - Metals Results

Bkgd Bkgd LTSSB LTSSB LTSSB LTSSB LTSCB LTSSB LTSSB LTSSB LTSSB LTSSB
Constituent LSL 6"-10' 10'-60' B3I14 B3I16 B3118 B3J10 . B3J10 B3J12 B3J14 B3K10 B3K12 B3K14
Metals
Aluminum 76,000 17,985 8,392 6,450) 7,090J 7,410] 7,410 10,600 10,500] 8,440] 9,030] 8,840) 6,570]
Arsenic - 0.39 29.9 11.8 6.3) 7.0J 6.9 7.4) 7.8) 8.6 7.1 2.9 11.6 6.3
Barium 1,200 147.6 86.38 50.9 . 30.3J 33.1 42.8 55 46.1 31.1J 31.0J 30.0J 27.1]
Beryllium 150 126 0.7 0.35J 0.37) 0.39) 0.40] 0.52] 0.54] 0.44) 0.45) 0.49) 0.34)
Cadmium 37 0.34 2.1 0.21) ND 0.088J ND 0.13J 0.13] ND 0.16 0.11J ND
Calcium EN 104,000 110,922 79,100 71,400 72,200 63,800 50,800 61,200 66,200 65,600 57,900 70,100
Chromium 210 31.3 23.8 13 13.3 14 14 17.6 18 15.5 16.1 16.2 13.1
Cobalt 4,700 25.4 13.1 8.6J 8.8 9.4) 9.0J 9.4 8.9J 9.0J 9.2 11.4 9.3
Copper 2,900 55.7 44.7 21.2 22.8 24.8 21.9 24.6 24.7 22.2 22.6 27.2 21.5
Iron EN 53,577 20,936 16,900 17,400 17,500 19,100 22,000 21,300 17,900 11,600 24,300 15,700
Lead 400 27.9 14.9 10.6) 10.6J 11.3) 11.6] 13.5) 12.1 10.1) 13.4) 17.4) 11.0J
Magnesium . EN 36,100 63,513 44,500 38,900 39,200 34,800 30,100 35,500 38,100 37,900 36,300 38,000
Manganese 1,800 2191 928 . 821 604 608 710 553 604 578 523 490 599
Nickel 1,500 66.6 34.9 21.5] 22.8] 23.2) 22.1J 24.7) 24.3] 24.3] 24.2) 27.5 21.6]
Potassium - EN 17,905 3,180 1,870 2,160 2,3507 1,890J 2,710] 2,910 2,620J 2,790 2,2901 1,900
Sodium EN NA 270 3097 3447 367J 303J 316J 3167 3277 255) 294J 2817
Thallium 5.2 NA NA ND 1.7) ND ND ND ND ND ND ND ND
Vanadium ) 550 49.4 20.6 18.8 19.5 20.7 20.1 25.6 25.1 21.2 21.3 23.9 19
Zinc 7,200 100.46 399 59) 38.6] 40.2J 40.1J 56.2) 49) 63.3J 70 56.5 38.7J

Class II Soil .
to GW
SPLP Metals | Migration

Chromium 1.0 NA NA 0.022) ND ND 0.020J 0.024J ND ND ND ND 0.53
Cabalt 1.0 NA NA 0.008) ND ND 0.007) 0.0097 ND ND ND ND 0.021J
Lead 0.1 NA NA 0.012 ND ND 0.012 0.012 ND ND ND ND 0.017
Manganese 10.0 NA NA 0.29 0.034) 0.030J 0.22 0.12 0.030] ND ND ND 0.33
Vanadium 0.1 NA NA 0.031J 0.007J 0.007J 0.032 0.036] 0.008J 0.008) ND ND 0.074
Notes:

Only detected constituents are presented. Data has not been validated.

LSL = Libertyville screening levels.

Bkgd = Background.

Metals units = mg/kg; SPLP metals units = mg/L.

ND = Not detected.

B = Estimated value.

EN = Essential Nutrient.

NA = Not available / not applicable.

Bold = Concentration exceeds LSL (and background, when background is available).
Italics = Concentration exceeds background.
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Semivolatile Organic Compounds

During this phase of delineation sampling, 20 SVOCs were detected in Magazine Bravo
soil samples; 17 were low-level PAHS. One constituent from sample location LTSSB3F exceeded
its LSL in a sample from 14 to 16 feet bgs (LTSSBB3F16). Benzo(a)pyrene was detected at a
concentration of 67 pg/kg, exceeding its LSL of 62 pg/kg.

Two constituents from sample location LTSSB3G exceeded LSLs. Both were from the
duplicate sample collected from 12 to 14 feet bgs (LTSCBB3G14).. There were no exceedances
in the primary sample. 3-methylphenol/4-methylphenol was detected at a concentration of
630 pg/kg. This result is a total value for 3-methylphenol and 4-methylphenol. Because no
total value LSL is available, this result was compared with the more conservative LSL value of
240 pg/kg for 4-methylphenol. Carbazole was detected at a concentration of 15,000 pg/kg, which
exceeds its LSL of 2,800 pg/kg. | |

One constituent from sample location LTSSB3H exceeded its LSL in a sample collected from 14 to
16 feet bgs (LTSSBB3H16). Benzo(a)pyrene was detected at a concentration of 260 pg/kg,
exceeding its LSL of 62 pg/ke. |

No other constituents exceeded LSLs and most other SVOC results were at least one order of

magnitude below them,

Volatile Organic Compounds
One VOC (acetone) was detected in Magazine Bravo soil samples. The results are orders of

magnitude below acetone’s LSL. Based on these and previous sampling results, VOCs are not a

concern at Magazine Bravo.
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PCBs
No PCBs were detected in soil samples from Magazine Bravo. Based on these and

previous sampling results, PCBs are not a concern at Magazine Bravo.

Metals

Twenty-one metals were detected in soil samples from Magazine Bravo. Five irbn and 22 sodium
results exceeded background levels. Both metals are considered essential nutrients and no result
exceeded LSLs. No other metals results exceeded either background or LSL values. Based on

these and previous sampling results, metals are not a concern at Magazine Bravo.

SPLP Metals

All metals (except silver) submitted for SPLP analysis were detected in at least one sample.
However, no result exceeded the TACO Class II soil component of the groundwater ingestion
exposure route. All results were at least one order of magnitude lower than the TACO Class II soil

component of the groundwater ingestion exposure route.

3.1.2 Magazines Alpha and Bravo Groundwater Results A

In June 2002, four temporary monitoring wells (LTSGWAO1 - LTSGWAO4) were installed
around the exterior of Magazine Alpha. A monitoring well (LTSMWB02) waS installed between
Magazines Bravo and Charlie in April 2002. These wells, along with a previously installed
temporary well (LTSGWBO02) east of Magazine Bravo, were sampled and analytical results were
compared with the TACO Class II Groundwater Remediation Objectives (GROS).

Seven groundwater samples were collected; five primary and two duplicate samples.

Monitoring well LTSGWAOQ2 did not produce water and no sample was collected.
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Magazine exterior groundwater sample locations are shown on Figure 3-2. Locations with one
or more result exceeding applicable standards are shown in red. Analytical results are summarized
in Table 3-10. ’

Semivolatile Organic Compounds

Eighteen SVOCs were detected in groundwater samples; 17 were low-level PAHs. All 18 wefc
from temporary well LTSGWBO02, which was re-sampled in April 2002 due to a single detection
of naphthalene (63 pg/L) that exceeded its July 2001 LSL of 39 pg/L. Naphthalene was detected
in both the primary and duplicate sample (4.5 pg/L and 5.8 pg/L), but was well below its current
LSL (220 pg/L).

Benzo(a)anthracene was detected in this second sampling event at a concentration of 0.66 pg/L
in the primary sample from LTSGWBO02. This result exceeds its LSL of 0.65 pug/L. Additionally,
benzo(a)anthracene was detected at 0.32 pg/L in the duplicate sample, well below the LSL, and

it was not detected in the initial sampling event.

All other SVOC detections were well below applicable LSLs. Based on: these and

previous sampling results, SVOCs are not a concern at Magazines Alpha and Bravo.

Metals

Sixteen metals were detected in groundwater samples collected from the fill material surrounding
the magazines. One constituent from temporary well LTSGWB02 exceéded its LSL. Iron was
detected at concentrations of 6,400 pg/L in the primary sample and 6,360 pg/L in the
duplicate sample. These two iron results only slightly exceed its LSL (5,000 pg/L) and iron is
considered an essential nutrient. No background value is available for iron. Additionally, iron

was only detected at a concentration of 2,560 pg/L from well LTSGWBO2 in the first sampling
event.

3-24



|[DRAINAGE
TRENCH

LTSGWC04

N\
‘ ASPHALT ASPHALT
PAD A i
DUMPSTER t STORAGE  ~—— o e et G B R e, I i o S U R < < e
CONTAINER o
LEGEND
6A BOUNDARY © CONSTITUENT(S) PRESENT ABOVE LSLs - 2 .
= - —— DITCH; ARROW DENOTES FLOW DIRECTION ¢ GROUNDWATER SAMPLE LOCATION NOT EXCEEDING LSLs ———t
SCALE FEET
NOTE: LSL @ LTSGWBO2 EXCEEDED (BENZO(A)PYRENE) SRS s

SHADED AREA DENOTES SUBSURFACE MAGAZINE LOCATION

INVESTIGATION REPORT
LIBERTYVILLE
TRAINING SITE
VERNON HILLS, ILLINOIS

MAGAZINE EXTERIOR
GROUNDWATER SAMPLE LOCATIONS

DWG DATE: 08/09/02 |NAME: 0161001W026




Table 3-10
Area 6A Magazine Exterior Investigation
Groundwater Results

LTSGM | LTSHM | LTSGM | LTSGM | LTSGM { LTSGW | LTSHW
Constituent LSL | BKGR | WA101 | WA101 | WA301 .| WA401 | WB201 | B0202 | -B0202
Low Level PAHs
1-Methy] naphthalene - § NA ND ND ND ND ND 0.74 0.8
2-Methylnaphthalene 1,050 | NA ND ND ND ND ND 0.1 0.1
Acenaphthene 2,100 NA ND ND ND ND ND 6.8 7.1
Anthracene 10,5001 NA ND ND ND ND ND 2.3 2.4
Benzo(a)anthracene 0.65 NA ND ND ND ND ND 0.66J 0.32)
Benzo(a)pyrene 2 NA ND ND ND . ND ND 0.4] 0.15]
Benzo(b)fluoranthene 0.9 NA ND ND ND ND ND 0.32) 0.13]
Benzo(g,h,i)perylene 1,050 { NA ND ND ND ND ND 0.22) 0.099)
Benzo(k)fluoranthene 0.85 NA ND ND - ND ND ND 0.4) 0.14)
Chrysene 7.5 NA ND ND ND ND ND 0.62) 0.32)
Dibenz(a,h)anthracene 1.5 NA ND -’ ND ND ND ND 0.34 0.29
Fluoranthene 1,400 | NA ND ND ND ND ND 4.6 3.9
Fluorene 1,400 ] NA ND ND ND ND ND 3.9 4.4
Indeno(1,2,3-cd)pyrene 2.15 NA ND ND ND ND ND 0.37) 0.25]
Naphthalene 220 NA ND ND ND ND ND 4.5 5.8
Phenanthrene . 1,050 | NA ND ND ND ND ND 8.2 10 .
Pyrene 1,050 | NA ND ND ND ND ND 3.2 2.7
Semivolatile Organic Compounds
Dibenzofuran 140 NA ND ND ND ND ND "2.5) ND
Volatile Organic Compounds None detected in any sample.
Polychlorinated Biphenyls None detected in any sample.
Metals
Aluminum - 79,300 ND ND 1,920) ND 122) - ND ND
Barium 2,000 | 1,680 51.6) 58.7] 80.1J 52.4] 59.33 77.33 79.2]
Beryllium 500 - ND 0.14) 0.32B ND ND ND ND
Calcium - - 166,000 | 168,000 | 121,000 | 215,000 | 52,900 69,000 | 69,000
Chromium 1,000 | 210 ND. ND 1.5) ND ND ND ND
Cobalt 1,000 64 3.1] 6.9] 3.7] 11.6J ND ND ND
Copper 650 265 ND 5] 10.6J ND ND ND ND
Iron 5,000 - 1,940 1,910 2,170 1,200 37.13 6,400 6,360
Magnesium - - 63,600 | 64,000 | 60,200 85,700 32,200 19,600 |- 19,300
Manganese 10,000 4,340 | 510 529 323 1020 25.8 135 126
Nickel 2,000 | 230 5.6] 9] 17.4) 17.2) ND ND ND
Potassium - - 1,810) 1,830) 3,550) 4,140) 5,590 2,500) 2,510
Selenium 50 - ND ND ND ND 1.73 ND ND
Sodium - - 3,980) 5,790 8,430 6,210 181,000 | 4,470) 4,410
Vanadium 100 149 4.7) ND 7.6) 12) ND ND ND
Zinc 10,000 573 ND ND ND ND 14.1) ND ND
Notes:

Only detected constituents are presented.

LSL = Libertyville screening levels.

Units = ug/L.

ND = Not detected.

J = Estimated value.

Bold = Concentration exceeds LSL
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No other metal result exceeded its background or LSL value. Based on these and previous

sample results, metals are not a concern at Magazines Alpha and Bravo.

VOCs
No VOCs were detected in any sample.

PCBs

No PCBs were detected in any sample.

32 Area 6A Shallow Subsurface Investigation Results

The shallow stratigraphic borings advanced across Area 6A show that the area was significantly
modified during construction of the magazines. Figures 3-3, 3-4, 3-5, and 3-6 present the
shailow stratigraphy across Area 6A. The surficial reworked silty clay fill ranges in thickness
from approximately 18 feet directly adjacent to the magazines to a few feet near the edges of the -
asphalt. Immediately surrounding the magazines at a distance that ranges from 5 to 20 feet from
the wall, is a granular fill that was presumably placed to facilitate drainage around the magazines.
The clay fill materials were apparently sourced from the site because they match the native topsoil
and weathered and unweathered glacial diamicton. The fill directly overlies the weathered and
unweathered native glacial diamicton. The weathered material is light olive brown silty cléy with
varying amounts of gray and brown mottling. The unweathered diamicton is generally unoxidized

and unleached dark gray silty clay with minor amounts of sand and gravel.

The areas under and directly adjacent to the magazines have been excavated to approximately
26 feet bgs. The slope of the excavation appears to be approximately 2:1. This indicated that the

sitt was excavated, the magazines were constructed and then backfilled with primarily

native materials.
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Groundwater was eneountered m the gran'ular fill rnate.rialvsurrounding the rna.ga_zines.L This water
is confined by the overlying silty clay backﬁll This water is also laterally constrained by the
silty clay sidewalls of the e)rca\ratiOn. At MagazineS'Bravo and Charlie, no naturally occurring
* ‘water-bearing units were en‘counteredln the glacial se_dim_ents.that would. allow migration away
from the magazine. At Magazine Alpha, the glacial outwash aquifer may have heen encountered '

during removal of the-sump. The removal action contractor reported that whi'le removing the
concrete bottom of the sump, the excauaﬁon_began to fill with water and numerous boulders were’ |
found beneath the sump. It ls presumed that"during construetion ; of- Magazine Alpha, the |
excavation breached the top of the- outwash aqurfer which consists of boulders, cobbles; gravel,

and sand. This unit was encountered at a depth of 27 feet bgs at Strat-1 and 26 5 feet bgs at
MW 1. To facrhtate constructron above the water level of this aquifer, large—drameter granular
ﬁll was placed on top of the aquifer to raise the ﬂoor above the static water level. The dlfference
in elevation between Magazme Alpha and Magazmes Bravo and Charhe is approxrmately 6 feet.

This could also explam why Magazmes Bravo and Charlre filled with water to the approximate
elevatlon of the head observed in. the surroundmg prezometers when the sump pumps were
deactivated. Magazme Alpha was pnmanly dry, whrch could be due to water m the granular fill

surroundmg the magazme draining into the aqulfer '

3.3 Geologic Investigation Results
3.3.1 Geologlc and Hydrologic Settmg ) L
This section descnbes the regional and local physrography and geology of the LTS area as it

relates to the mvestrgatron of soil at Area 6A. The LTS is a 164. 32-acre facrhty located at T43N,

RIIE and is generally contained in the north half of Section 9.

| Physrography , _
The LTS lies in the central poruon of the Central Lowland Provmce a glacral lowland bordermg -
the Appalachian Plateau on the east,-the Great Plains on the west, the Superlor Upland on the
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north and the mter1or Low Plateau and Ozark Plateau on the south The property 1s s1tuated m
Wheaton Moramal Country, a subsectlon .of “the Great Lakes Sectlon a subd1v1s1on of the

Central Lowland Province.: Area topography consrsts of features assoc1ated wrth

contlnental glaciers. The surﬁc1al features of the area’ are mamly the result of

Wlsconsman glaciation, whrch masks the underlymg bedrock surface (Lelghton Ekblaw and

3 3.2 Reglonal Geology/Hydrogeology
Reglonal Geology L PR ';».t.; :

~The geologlc setting of: the LTS reglon in northeastem Ilhn01s 1s typlcally charactenzed by

Sllurran Nxagarlan dolomlte overlam by Quaternary Plelstocene glac1al dnft sedunents of the
Wlsconsman Stage The glac1al sedtments overlle the sub-Plelstocenc unconformlty of the
dolommc bedrock (W 1llman 1971) In the LTS area the depth of thts unconformable surface
* varies from approxrmately 107 to’ 180 feet bgs (lllm01s State Water Survey, 1997 Brown & Root
1998) Because th1s report is concemed w1th surﬁclal glacral sedrments and ﬁll matenal only,

“bedrock stratrgraphy will not be: dlscussed further

- The Wlsconsman glaclal sedlments of northem Illmors are d1v1ded mto ﬂve substages The

sednnents underlymg the LTS make up| the late Wlsconsman Woodfordlan Substage Based on :
studles of the Woodfordlan sedtments the tlll underlymg LTS represents the Wadsworth Tlll

V

Tmley Morame and the Lake Border Morame System Tlll sequences w1th some lnmted

reglonal stratlgraphlc sequence m thls area (Hansel’ 1983)

el S e ' R September6 2002

. moraine complex whlch con51sts of (from oldest to youngest) the Valparalso Morame System thc = é.ﬁ'ﬁij

lacustrme and ﬂuvral sednnents from. proglacral and mterglaclal env1ronments dommate the i
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' 3.3.3 Area6Aand7Geology
Areas 6A and 7 Geology

Lo R September6 2002

ReglonalHydrogeology o SRR _— o

Groundwater in northeastem Ilhn01s 1s denved from four aqu1fer systems (m descendmg order)

sand and - gravel assoc1ated “with the glac1al deposmon shallow Sllurlan dolomlte the{:_

Cambnan-Ordovrcnan aquifer, Wthh includes - - th Ironton-Galesvﬂle andi | 3 '} e

Ga]ena-St Peter sandstones and the Mt Snnon basal aqulfer Reglonally, the glac1a1 sand and

gravel and Sllunan aqunfers are generally consndered hydrauhcally connected “The relanvely

N low-permeablhty Maquoketa shale separates the Cambnan—Ordov1c1an ‘aquer from these
overlymg aqulfers Slmllarly, low-penneablhty umts of the Eau Clalre Formatton functlon as

- aquitards between the deeper aqu1fers (Suter et.al.; 1959 and Wlllman 1971)
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v

The Wadsworth thickness varies from approximately 27 feet in the'northwest comer of Area 6A .
to 63 feet in the eastern part of Area 7. The upper 10 to 18 feet is. weathered but the '

diamitic texture is very similar to the unweathered below. The weathered zone was extensrvely

leached and oxidized and is generally descrlbed as a lrght olrve ‘brown silty clay ‘with
minor amounts (less than 15%) of sand and gravelr. Most were’ of medrum plasticity. This _
weathered zone also had numerous. high angle f_ractures, many of .whrch were lined with
secondary mineralization of hematite. At most locations there was a gradaﬁonal contact to.
. dark gray unweathered silty clay wrth a similar clastic content. Fractures in the unweathered
diamicton were rare. Five Shelby tubes were collected of this unweathered Wadsworth dramrcton

'The hydraulic conductivities. were very consistent ranging from 1. 3E—08 and 2.8E-08 cm/sec e
- Table 3-11 presents the results of the geotechmcal laboratory testmg No sand or gravel lens
' greater than one foot thick was encountered in the Wadsworth Also where potentlal aquers less
~ than one foot were found, the matérial underlymg the thin sand was unweathered supportmg 1ts_

‘existence as an 1solated lens.

Drrectly underlying the: Wadsworth is a laterally contmuous outwash facres umt Although the unit o
* “was encountered in all borings that went to this depth the thxckness and texture of the outwash was
highly variable across the combrned areas.. This unit generally consrsts of complexly interbedded -

sand, silt, silty clay. Many of the sand deposrts exhrbrted a ﬁnmg upward sequence suggestmg o

' that these were stream deposrts Most of the bormgs found outwash to be between approxrmately. o |

20 and 26 feet thick. The thicker sectrons were found along the westem portron of Area 6A E

where it was 36 feet. This was also where the larger drameter clastics were encountered

o Three samples for grain size analysrs werecollected from the outwash at Strat 1. Table_3 _12 " -

presents the results of the grain size analysis. Although'the percenwges of gravel 'appears low in

- these samples (0-3 9 %); this is due to the fact the boulder, cobbles, and coarse gravel fractmns _

would not fit mto the sample container.
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Table 3-12
Summary of Grain Size Analysis
Distribution (%)
Well Sample Stratigraphic Depth
Location ID Unit (feet bgs) | Gravel Sand Silt Clay
Strat 1 GS-1 Outwash 30-33 3.9 84.9 11.2
Strat 1 GS-2 Outwash 43 -4 3.0 68.0 16.7 12.3
Strat 1 GS-3 Outwash 55-56 0.0 70.9 18.3 10.8
Strat 1 GS-4 Unnamed Till 81-82 5.2 12.8 58.1 23.8
Strat 2 GS-1 Outwash 50.4 - 51 0.7 82.4 16.9
Strat 2 GS-2 Unnamed Till 115- 116 0.0 92.9 7.1
Strat 3 GS-1 Unnamed Till 86 - 86.6 27.3 63.8 9.0
Strat 4 GS-1 Outwash 57-58 0.0 95.3 3.6 1.1
Strat 4 GS-2 Unnamed Till 118 - 119 0.0 78.8 18.0 3.2

While drilling at MW-1 and MW-6, the HSA drill rig encountered refusal several times near the
top of the outwash, presumably on boulders. While drilling Strat 1, the rotasonic rig
penetrated several boulders as evidenced by the rock cores that were in the sample./ The
thinner outwash deposits were found near the center and east side of the areas at MW-2 and
Strat 3, where the thickness was reduced to 7 and 9.5 feet, respectively. These were also the areas
where the finer grained deposits, mainly silt and fine sand, were observed. Although
not measured, the finer deposits would be expected to yield significantly

lower hydraulic conductivities.

Directly underlying the outwash is the unnamed till unit. The contact between these units was
sharp with no weathering, suggesting the top of the till was an erosional surface developed by the
advancing glacier. The texture of ﬁe unnamed till was generally a silty clay diamicton, which is
" interbedded with clayey silt at most of the boring locations. A few potentially significant saturated
sand zones were encountered in the till. These were primarily well graded sand with some silt and

clay size particles. An exception to this was a thin (0.6 feet thick) gravely sand found in Strat 3.
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A single Shelby tube was collected from the unnamed till. Several other attempts were made to
collect tubes to assess the material in this zone; however, the density of the material prohibited
collection. The hydraulic conductivity of this single sample was similar to that of the Wadsworth
at 1.3E-08 cm/sec. The irrigation, well drilled by others, provides the only location to determine
the thickness of the unit, where it was approximately 124 feet thick.

3.3.4 Area 6A and 7 Hydrogeology

The hydrogeology of the glacial sedimentary sequence in the combined areas of investigation
involves the glacial diamicton of the Wadsworth and unnamed till and the variable clastic textures
of the outwash deposits. The Wadsworth is primarily diamicton, an unstratified random mixture
of sand, gravel, and cobbles set into a silty clay matrix. Few thin silty sand lenses are present in
the unit; however, they appear to be laterally discontinuous. The investigation included two wells
completed in the shallow Wadsworth, MW-8S and MW-9S. Although no discrete water bearing
horizons were observed in either of these well borings, both produced enough water to yield a
sample for analysis. This water was from the mainly vertical fractures common in the
upper weathered portions of the unit. These would most likely be considered Class II aquifers

based on the anticipated hydraulic conductivities.

The outwash facies are the most prolific water producing deposit of this glacial sequence.
Although the sedimentary texture of the unit is highly variable, all well locations encountered
sufficient water to provide a sample. With the exception of MW-8S and MW-9S, all wells
installed for this investigation were completed in this unit. Groundwater in the outwash aquifer
is contained by the overlying Wadsworth. Based on the thickness of the aquifer and expected
hydraulic conductivities, most of these locations would qualify as a Class I aquifer. Two of the
locations are questionable and may be Class II; however, for the purpose of this investigation, all

outwash samples will be compared to Class I groﬁndwater quality standards.
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Groundwater flow was determmed from two sets.of synoptic water level measurements recorded,

on June 19 and July 8, 2002.. The resultlng honzontal groundwater ﬂow patterns are shown on - o

- Figures 3-9 and 3-10. Flow was very consrstent between the two events The direction is s

prtmanly to the southeast. The grad1ent is srgmﬁcantly greater- m the western portlon of the site -

and gradually lessens in the wells located on the eastern half of the area Th1s is. probably due:" |

to the. ﬁner sedunents and thmner sequence observed at wells MW-ZI and MW SI The . e

eastern well borings encountered thlcker and more consistent clastrc aquer matenals whrch-

would allow the water to flow m_ore freely by contrast and_consequently dec_reasethep gradlent; ,

Based on this flow pattern, the: monitoring wells are properly p0sitio‘ned to intercept-potential
contammatton migrating away from the magazines in Area 6A and the' features of concem in Area,

7. Well MW-18S and MW-11 prov1de an upgradlent location to the combmed areas.- Wells MW -

6S, MW-61 MW- 51, and MW-41 prov1de samples from directly downgradrent of the magazmes o

- Well MW-T1 is pos1t10ned to. momtor the acid neutralization area. The nussrle assembly areais

_ ,},\-\momtored by MW-8I and MW 8S. The assembly burldmg septlc ﬁeld is momtored by wells - :

~ MW-9S, MW-9I, and MW-9D Based on this coverage, 10 addmonal wells are needed to evaluate "_ ‘ ': )

potential releases from these features

The underlying unnamed till unit contains aquifer materials that appea'rto be capable of producing o

significant groundwater and may be. locally continuous. Water contamed in these aqurfers exrsts y =

under confined condrtrons In accordance with the provisions of the work plan 10 wells were. .

'.mstalled in this unnamed till umt

The potentlometrlc levels were. also used to evaluate the vertical* ﬂow potentral between the —

.'Wadsworth and the outwash and between individual units wrtlun the outwash This eva]uatron was o

v-‘performed at Iocatrons where well nests of each umt were mstalled At locatlons MW 8 and

341 -




LEGEND

FORMER MONITORING WELL
FENCE

STRATIGRAPHIC BORING
MONITORING WELL NEST

OUTWASH GROUNDWATER FLOW DIRECTION

ELEVATION OF GROUNDWATER SURFACE

PROPOSED
FAIRWAY DRIVE
R.O.W.

STRAT-3
100 0 100
I e—
EEET

AREAS 6A & 7
FURTHER INVESTIGATION
WORK PLAN
LIBERTYVILLE

TRAINING SITE

VERNON HILLS, ILLINOIS

FIGURE 3-9
OUTWASH GROUNDWATER
POTENTIOMETRIC SURFACE

JUNE 19, 2002

DWG DATE: 08/28/02 |NAME: 0161001W017




e e Y A X ¥ e x.

itk

PROPOSED
FAIRWAY DRIVE
R.O.W.

LEGEND

FORMER MONITORING WELL
FENCE
STRATIGRAPHIC BORING

STRAT-3
&
- 4
100 0 100
P ——
EEET

AREAS 6A & 7
FURTHER INVESTIGATION
WORK PLAN
LIBERTYVILLE

TRAINING SITE

VERNON HILLS, ILLINOIS

MONITORING WELL NEST
OUTWASH GROUNDWATER FLOW DIRECTION
ELEVATION OF GROUNDWATER SURFACE

FIGURE 3—10
OUTWASH GROUNDWATER
POTENTIOMETRIC SURFACE

JULY 8, 2002

DWG DATE: 08/28/02 |NAME: 0161001W018




Areas 64 and 7 Investigation Report
LTS NIKE Missile Magazines
Section 3: Investigation Results
September 6, 2002

MW-9, the relationship between the Wadsworth and outwash were evaluated. At both locations,a
comparable potential for downward migration was observed. At MW-8, the vertical flow gradient
was 0.67 and at MW-9 the gradient was 0.71. The potential for vertical flow within the
outwash sediments was evaluated at MW-1, MW-6, and MW-9. At MW-1, a very slight upward
migration potential of 0.0011 was observed. At MW-6 and MW-9, a downward potential of
0.21 and 0.04 were measured, respectively. The most significant factor of these results is the
relativély strong downward migration potential between the Wadsworth and the outwash aquifer.
This would indicate a possibility for contaminants released near the surface to be transported
downward to the aquifer if the hydraulic conductivities of the overlying unweathered Wadsworth
were not so low. All samples of the Wadsworth exhibited consistent hydraulic conductivities of
between 1.3E-08 and 2.8E-08 cm/sec. These values support the role of the Wadsworth as an

effective aquitard between the surface and the outwash aquifers.

3.4  Areas 6A and 7 Groundwéter Investigation Results

In May and June 2002, fourteen monitoring wells were installed around the perimeter of Area 6A
and at specific locations within Area 7. These were areas where organic solvents and petroleum
were most likely to have been used at the NIKE facility. Monitoring wells were sampled and
analytical results were compared with the TACO Class I and II GROs.

Fifteen groundwater samples were collected; fourteen primary and one duplicate sample.
Areas 6A and 7 monitoring well locations are shown on Figure 2-8. The analytical results are

summarized in Table 3-13.

Semivolatile Organic Compounds
Two SVOCs were detected in groundwater samples. Di-n-butylphthalate was detected in
four outwash monitoring wells; however, these detections were well below the applicable LSL.

Bis(2-Ethylhexyl)phthalate was detected in one well and was well below its applicable LSL. No
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Table 3-13
Areas 6A and 7 Combined Groundwater Investigation
Groundwater Results

Shallow Wells - Class 11 Outwash Wells - Class 1
MW-8s MW-9S MW-18 Mw-11 MwW-21 MW.-31 MwW-4l MW-51 MW-51 MW-6S MW-61 MW-71 MW.§1 MWwW91 MW-9D

Constituent LSL BKGR LSL BKGR (Duplicate) ’
Metals
Aluminum - 7930 ND 758 - 1610 1023 182] 283 495 500J 2460 2890 76.4) 166) 802 ND 615 ND
Arsenic 200 77 ND ND 50 182 ND 6J. ND ND ND ND 3.8 " ND ND ND ND ND ND
Barium 2000 1680 122) 64.3]) 2000 1730 46.4) 96.1) 86.6) 50.9J 93.1) |- 109 115) 114] 122) 52.8) 66.1) 60.2) 67.5)
Beryllium 500 - ND ND 4 13 ND 0.1) ND ND ND ND 017 ND ND ND ND ND ND
Cadmium 50 - ND ND 5 - ND 0.53) ND ' ND ND ND ND ND ND ND — ND ND ND
Calcium - - 93000 106000 - - 122000 129000 58600 69500 53500 56600 58700 83000 107000 34800 29800 28600 36900
Chromium 1000 210 ND 4.9] 100 863 ND ND ND 3:6] 3.8) 8.7J 18.9 2.3) 3.6) 1.8) ND 33.4 ND
Cobalt 1000 64 - ND 1.3J 1000 187 ND ND ND ND ND ND ND ND ND ND ND ND ND
Copper 650 265 ND ND 650 526 ND 4.6) 2.5) ND ND 8.7) 8.3 ND 4.3) ND ND ND ND
Iron 5000 - ND 1500 5000 - 300 2120 755 1000 789 1970 3650 724 585 . 820 590 655 431
Lead 100 124 ND 2.4) 7.5 251 ND ND 1.5) ND ND 1.9] 4.3 ND 1.6J 2.1 ND ND ND
Magnesium - - 49400 64700 - - 64300 57700 40200 46900 41200 45600 47100 44800 54900 28100 22200 24800 31600
Manganese 10000 4340 66.5 66.3 150 2450 291 84.1 61 88.7 30.2 44.7 79.7 87.3 70.6 26 12.71 28.2 10.4)
Nickel’ 2000 230 5.5) 6.7) 100 - 698 ND 2.9) 4.8) ND 4] 7.3) 13.7) ND 3.5) 0.92) ND 24.5) ND
Potassium - - 6810 8070 - - 10803 2430) 27603 17603 2400) 5360 6420 23801 2130 1900J 1350] 25401 1750)
Selenium 50 - 1.5) 54 50 - ND ND ND ND ND ND ND ND ND ND ND ND ND
Silver - - ND ND 50 - - ND ND 1.8) ND ND ND ND ND ND ND ND ND ND
Sodium - - 11300 34200 - - - 40501 9820 32500 38200 21400 31600 31800 13700 19900 37700 32600 34900 33900
Vanadium 100 149 5.2) 4.4 49 372 ND ND ND ND ND ND* 5.1 ND | ND 3] 1.3J 3.1 1.4)
Zinc 10000 573 ND ND 5000 1140 1.2) 6.1] ND ND ND *ND ND ND ND ND ND ND ND
Semivolatile Organic Compounds . .
Di-n-butylphthalate. 3500 NA ND. ND 700 NA "ND ND ND ND ND ND ND ND ND 3] 3) 2J 3J
bis(2-Ethylhexyl)phthalate (BEHP) - NA ND ‘ND - NA ND ND ND ND ND ND ND ND ND ND ND 0.5] ND
Low Level PAHs

 |No PAHs were detected.
Volatile Organic Compounds
No VOAs were detected.
Polychlorinated Biphenyls

_|No PCBs were detected.

Notes:

Only detected constituents are presented.
LSL = Libertyville screening levels.
Units = pg/kg

ND = Not detected.

J = Estimated value.

Bold = Concentration exceeds LSL
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low-level PAHs were detected in the groundwater samples. Based on these results, SVOCs are

not a concern in groundwaterin the combined Areas 6A and 7.

Metals

Twenty metals were detected in groundwater samples. One constituent (manganese — 291 pg/L)
exceeded its LSL in monitoring well MW-1S; however, it was well below its background value
of 2,450 pg/L. Aluminum was present in the sample collected from MW-5 and its duplicate at
concentrations that exceed the background. No LSL was established for aluminum. No othef
metal result exceeded its background or LSL value. Based on these results, metals are not a

concern in groundwater at the LTS.

VOCs

No VOCs were detected in any monitoring well samples.

‘ PCBs

No PCBs were detected in any monitoring well samples.
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4.0 CONCLUSIONS

The further investigation of the missile magazines at LTS was conducted to determine whether
constituents in soil and groundwater that had exceeded LSLs during the July 2001 invéstigation
-were due to waterproofing material on the magazines’ exterior walls or to other sources.
Groundwater was also investigated to address potential petroleum product and chlorinated organic
solvent TCE, TCA, and carbon tetrachloride) contamination in Areas 6A and 7 at the LTS.
Investigative activities were conducted at Areas 6A and 7 from April to July 2002. The

conclusions of these activities are presented below.

4.1  Area 6A Soil Investigation Conclusions
Analytical results indicated the presence of a number of PAHs and one metal (arsenic) exceeding

cleanup objectives for subsurface soil.

Magazine Alpha

Magazine Alpha was investigated based on results of the investigation at Magazines Bravo and
Charlie. Nineteen SVOCs were detected in Magazine Alpha soil samples; 17 were low-level
PAHs; however, no constituents exceeded LSLs and most were at least one order of magnitude
below them. One VOC (acetone) was detected in soil samples; however, these results were orders
of magnitude below acetone’s LSL. One PCB (Aroclor-1260) was detected in six soil samples

from Magazine Alpha; however, these results were well below the LSL.

One inorganic (arsenic) result (LTSSBA0425) from sample location LTSSA04 was detected at
12.7 mg/kg, above both arsenic’s LSL (0.39 mg/kg) and background (11.8 mg/kg). This sample
was collected in the underlying native till material at a depth of 23 to 25 feet bgs. This sample
result only slightly exceeds its background value and no overlying fill analytical result exceeded
its LSL or background concentrations. Additionally, because the background value is the 95%

upper confidence limit, 5% of sample results can be expected to naturally exceed background.



further mvest1gat10n to the south
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During the second phase of delineation sampling at Magazine- Bravo, one constitueht

(benzo[a]pyrene) exceeded its LSL at sample- locatlon LTSSB3D. from 14 to 16 feet bgs.

(LTSSBB3D16 and duphcate sample LTSCBB3D16). No other sample result exceeded LSLs and

most other SVOC results were at least one order of magmtude below them One VOC (acetone) :
was detected in Magazme Bravo sorl samples however, these results were orders of magmtude

below its LSL No PCBs were detected in addmonal soil samples

‘ One inorganic constituent (arsemc) from sample locatron LTSSB3C was detected at 22 3 mg/kg,
above both the LSL (0.39 mg/kg) and background (11.8 mg/kg) concentratlons ThlS exceedance'

“was from the samplecollected from 10 to 12 feet bgs. Because the t_)ackﬁll around the magazines -

is reworked native soil that could have originally come from any interval between surface and
appr0x_imately 25 feet bgs, comparison to the shallow subsurface (6'inches to 10 '_feet'l)gs) Value

~of 29.9 mg/kg is appropriate. - The detected arsenic concentration is »belo'w this level. |
’FunheMOr'e, this was the only arsenic exceedarlce at Magaiine Bravo and it is '.not‘thought to

represent contamination. No other rhetals results exceeded either background or LSL values.

Based on these results, soil contamination concerns at Magazine Bravo, specifically .

-benzo(a)pyrene,, were not fully delineated and required further investigation 'tvo the south.

During the third phase of delineation sampling at Magaz'ine' 'bBra'v',o-,‘p one coustituent' '

| (benzo[a]pyrene) exceeded'its LSL at two sample locations, LTSSB3F and LTSSBB3H These .

exceedances were from samples collected from 14 to 16 feet bgs (LTSSBB3F16 and

LTSSBB3H16) Two constttuents 3-methylphenol and carbazole, also exceeded therr respectrve-i e

LSLs at locatron LTSSBB3G These exceedances were from the sample collected from 12 to-
14 feet bgs (LTSSBB3GI4) One VOC (acetone) was. detected m Magazme Bravo soil samples o

however, these: results are orders of magnitude. below 1ts LSL No PCBs were detected in

. addmonal soil samples.

43



Areas 6A and 7 Investigation Report
LTS NIKE Missile Magazines
Section 4: Conclusions

September 6, 2002

The results of the three phases of soil sampling south of Magazine Bravo were discussed with the
BCT. Because the extent of contamination has been delineated east and south of Magazine Bravo
and the Navy is committed to removal of the contaminated soil, the BCT agreed investigation
sampling could be terminated and the western boundary of contaminated soil can be delineated by

confirmation sampling during the removal action.

To accommodate the Village of Vernon Hills’ redevelopment schedule and the Navy’s desire to
transfer the property as quickly as possible, in July 2002, the BCT agreed the contaminated soil

could be removed under a time-critical removal action.

4.2 Groundwater Investigation Conclusions

Area 6A — Magazine Exterior Groundwater

In June 2002, four temporary monitoring wells were installed around the exterior of-
Magazine Alpha, and in April 2002, one permanent monitoring well was installed between

Magazines Bravo and Charlie. These wells, along with a previously installed temporary well on

the east side of Magazine Bravo, were sampled and analytical results were compared with

TACO Class I GROs. Metals and SVOCs were detected in the groundwater samples collected

from the monitoring wells surrounding the magazines. One metal (iron) exceeded its LSL in

one groundwater sample; howevef, iron is considered an essential nutrient. Only one SVOC,

benzo(a)anthracene (0.66 pg/L), slightly exceeded the LSL (0.65 pg/L) in a singje water sample

location. No VOCs, pesticides, or PCBs were detected in groundwater samples.
The sampling results indicated there are no contamination issues. Based on this investigation’s -

sampling results, groundwater in the backfill around the magazines is uncontaminated and no

further action is required.
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Combined Areas 6A and 7 Groundwater .
In May and June 2002, 14 monitoring wells were installed around the perimeter of Area 6A and
at specific locations within Area 7. These wells were sampled and analytical results were

compared with TACO Class I and II GRO:s.

Metals and VOCs were detected in the groundwater samples collected for the combined Area 6A
and 7 investigation. The concentrations of metals were generally within the range of
naturally occurring elements. = Manganese was present in the sample collected from
monitoring well MW-1S at a concentration of 291 pg/L which exceeds the LSL of 150 pg/L but
is-far below the background concentration of 2,450 ug/L for outwash sediments. Aluminum was
present in the sample collected from MW-5 and its duplicate at concentrations that exceed the
background. No LSL was established for aluminum. Only trace concentrations of two SVOCs
were detected in groundwater samples. Concentrations of Di-n-butylphthalate were approximately
three orders of magnitude below the LSL. The other SVOC, bis(2-Ethylhexyl)phthalate, was
detected at a single location at 0.5 ug/L. No LSL was established for this compound. No VOCs,

. low level PAHs or PCBs were detected in any groundwater samples. Based on these results of

this investigation, it appears that no unresolved groundwater issues remain with regard to the

missile magazines and supporting features.
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09*2 GMMCCAFFERY\LVILLE LOGS\STRAT 1.BOR

ENSANFE

LOG OF BORING Strat. 1

(Page 1 of 7)

Libertyville Training Site Surface Elevation 1 694.00 Ensafe Rep. : C. Smith/G. Temple
Sites 6A anq 7 Date Completed : 4/9/02 Northing Coord. : 42.22600555
Vernon Hills, lllinois Hole Diameter : 6-inch Westing Coord. : 87.95823669 -
Project Number: 0161-001 Drilling Method : Rotasonic
Sampling Method : Continuous 4" Core

Depth g % ' % ’ Surf.

in | & 3 91 DESCRIPTION REMARKS Elev.
Feet | O ° 7, é 694.00

[ (&} |0
694
0 ] - \Asphalt.

3 Sw/ .| Gravelly SAND fill.

1 . Run # - - 693

] 110’ :

] 8.7R Dark grayish brown and black (2.5y 4/2) silty CLAY .

2 fill. Some coarse to fine sand, little coarse to fine qu=4.5+ - 692

] oL gravel, hard, low plasticity. Moist.

34 o L 691
4 ] Sharp contact. : 690
_: Black (2.5y 2.5/1) organic CLAY topsoil, little coarse ta qu = 0.5* i

. oL fine sand, medium, medium plasticity, moist.

54 o Gradational contact. Weathered Diamict "L 689

. Light olive brown (2.5y 5/3) silty CLAY, little coarse cathered Dlamicton

6. to fine sand, trace coarse to fine gravel {calc), very — o5 688
- 4 stiff, medium plasticity, massive, mottled, qu=< i
] oxidized, leached, moist
74 o - 687
8-] L 686
9_: / | 685
10 Run #2 - 684

i 10 - 20'

] 10'R '
11 : L 683
12 cL Increase in clastics below 12 feet bgs. qu=1.25* - 682

] Little coarse to fine gravel, carbonate (80%)

3 and shale (20%), stiff. :
13- 4 L 681
14 qu=1.75" L 680
15?’ - 679
16 - 678,

1
17+ - 677
18] L 676
19.] Gradational contact. | 675

b Unweathered Diamiction

] CL
20- :




G\AMCCAFFERY\LVILLE LOGS\STRAT 1.BOR

ENSANFE

LOG OF BORING Strat. 1

0%@2

(Page 2 of 7)
Libert){ville Training Site Surface Elevation 1 694.00 Ensafe Rep. : C. Smith/G. Temple
Sites 6Aand 7 Date Completed : 4/9/02 Northing Coord. © 42.22600555
Vemon Hills, lllinois Hole Diameter : 6-inch Westing Coord. : 87.95823669
Project Number: 0161-001 Drilling Method : Rotasonic
Sampling Method : Continuous 4" Core
Depth E ‘3 % Surf.
in | & e @2l DESCRIPTION REMARKS Elev.
Feet | O S 7] § 694.00
o (&) 20
20 674
] Xy Dark gray (2.5y 4/1) silty CLAY, little coarse to fine
. 14.5R sand, little coarse to fine gravel, stiff, medium
21 -] plasticity, massive, unweathered, unoxidized, moist. I 673
22 qu = 3.25% - 672
23 4 _ L 671
] CL Interbedded massive silt encountered from
247 21.7 - 22.3' bgs. | 670
25 L 669
26 - 668
27 Sharp contact. Too 0f Outwash L 667
7 Oop O S
] ."..| Dark gray (2.5y 4/1) coarse to fine SAND, little coarse p ol Butwa
28] - 1 to fine gravel, occasional cobbles, saturated, | 666
] .- { limestone cobbles at 28.2' bgs. Clastics are limestone
. "1 and shale - angular. .
29 . 665
. :
1
30 o S Collected GS - 1 - 664
] Coe 30-33
] Swi - - 418511
31 I 663
32 L 662
33 L 661"
: | Gradational contact.
34— GWl- - < 4 Gray (2.5y 5/1) coarse to fine GRAVEL with coarseto | _ .. .. - 660
. qu=237
10 fine sand, fining upward. Loose, saturated. .
35-] Sharp contact . . /| No Recovery = 35 - 40’ L 659
4 Dark gray (2.5y 4/1) silty CLAY, little coarse to fine Carbonate cobble lodged in |
] sand, some coarse to fine gravel, occasional cobbles, | ¢y00 @35
364 CL very stiff, medium plasticity, massive, unoxidized, | 658
] unleached, moist.
374 o L 657
1 1] Dark gray (2.5y 4/1) coarse to fine silty SAND, trace ™ |
38 1| ]| coarse to fine gravel, thickly bedded, saturated. - 656
39 SMy T L 655
40




09-04-2002

GA\AMCCAFFERY\LVILLE LOGS\STRAT 1.BOR

ENSANFE

LOG OF BORING Strat. 1

(Page 3 of 7)

Libertyville Training Site

/ Surface Elevation : 694.00 Ensafe Rep. : C. Smith/G. Temple
Sites 6Aand7 Date Completed : 4/9/02 Northing Coord. : 42,22600555
Vemon Hills, Hiinois Hole Diameter - : -inch Westing Coord. : 87.95823669
Project Number: 0161-001 Drilling Method : Rotasonic
Sampling Method : Continuous 4" Core
= (L]

Depth g_ g LE) Surf.
in | & > 81% DESCRIPTION REMARKS Elev.
Feet | O 5 b = .o 694.00

o (&) 210
40 Run #4 654
i 40 - 60"
4 18.7'R
41 - - 653
42 . 652
43] Collected GS - 2 . 651
] 43 - 44'
7 3/68/17/12
; smitt
45— (N L 649
46 |- 648
47% L 647
48 L 646
49| ~1| Sharp contact. L 645
] Dark gray (2.5y 4/1) silty CLAY, some coarse to fine
501 gravel, some coarse to fine sand, low plasticity, very | 644
] stiff, massive, unoxidized, moist. i
: cL qu=27°
51 I 643
52— 0 T - - 642
7 - {| Dark gray (2.5y 4/1) silty coarse to fine SAND, trace
4 .'{l coarse to fine gravel, trace cobbles, interbedded clay
531 {l clasts .3 - 1.7' T, saturated. Collected GS - 3 1 641
3 55 - 56'
] 0/71/18/11
54— ¢ L 640
55 L 639
56 | sMmi | 638
i [
57 : L 637
58 L 636
59 L 635
40
60




09-04-2002

G\AMCCAFFERY\LVILLE LOGS\STRAT 1.BOR

ENSANFE

LOG OF BORING Strat. 1°

(Page 4 of 7)
Liberty_ville Training Site Surface Elevation :694.00 Ensafe Rep. : C. Smith/G. Temple
Sites Gf\ anq 7 ) Date Completed 1 4/9/02 Northing Coord. : 42.22600555
Vernon Hills, Illinois Hole Diameter : 6-inch Westing Coord. : 87.95823669
Project Number: 0161-001 Drilling Method : Rotasonic
Sampling Method : Continuous 4" Core
Depth ’g\_ § % Surf.
in | & ° 1% DESCRIPTION REMARKS "Elev.
Feet | O G 7] é 694.00
o (] 510

60 -| Run #5 634

] 60 - 80'

: 20. R
61 - - 633
62— - 632
63 smf ] 631

B BRI

1
64 30 ’» 630
65 L 629

] Sharp contact. . .
66 — Bottom of Outwash | 628

6 ] 0 Gray (2.5y 5/1) silty CLAY, little coarse to fine sand, " as .

i trace coarse to fine gravel, trace cobbles, medium
67— plasticity, very stiff, massive, unoxidized, L 627

3] unweathered, moist. qu = 3.25*
68— L 626

1
69-] 625
70——_‘ CL = 624

. !
71 / L 623
72 622
73] ) L 621
74 Gradational contact. - 620

] Dark gray (2.5y 4/1) clayey SILT, trace coarse to fine
75-] sand, trace coarse to fine gravel, trace cobbles, hard, | 619

] moist.
76-] o L 618
77 ML I 617
78] L 616
79 L 615

1o
80




Ogg GMMCCAFFERY\VILLE LOGS\STRAT 1.BOR

ENSANFE

LOG OF BORING Strat. 1

(Page 5 of 7)

Libertyville Training Site

Surface Elevation . : 694.00

Ensafe Rep.

: C. Smith/G. Temple

Sites GA anq 7 ] Date Completed : 4/9/02 Northing Coord. 1 42.22600555
Vernon Hills, llincis Hole Diameter : B-inch Westing Coord. : 87.95823669
Project Number: 0161-001 Drifling Method : Rotasonic
Sampling Method : Continuous 4" Core
_ © .

Depth | E & g Surf
in | & py 2L DESCRIPTION REMARKS Elev.
Feet | O o ] § 694.00

o o 210
80 ] Run #5 614
1 80 - 100"
] 19.2'R
81 Collected GS - 4 I 613
3] ML 81- 82
1 . 5/13/58/24
824 ¢ Gradational contact. . | 612
E / Dark gray (2.5y 4/1) silty CLAY, little coarse to fine
83| sand, trace coarse to fine gravel, trace cobbles, - 611
1 medium plasticity, hard, massive, unleached, moist. - | qu =4.2"
34_: 0 I 610
85— L 609
86 L 608
87 | 607
88| - 606
89 | 605
]
90 / Very stiff. qu=2.1"" + 604
E 603
91 cL r
92 / - 602
93] L 601
94 L 600
95 | 599
96 | - 598
97 L 597
98 - 596
99 . 595
]
100 =




ENSAFE

LOG OF BORING Strat. 1

) OS—Q G:\AMCCAFFERY\LVILLE LOGS\STRAT 1.BOR

- (Page .6 of 7)
Libert)fville Training Site Surface Elevation : 694.00 Ensafe Rep. : C. Smith/G. Temple
Sites 6Aand 7 Date Completed : 419102 Northing Coord. : 42.22600555
Vernon Hills, lllinois Hole Diameter ": 6-inch Westing Coord. : 87.95823669
Project Number: 0161-001 Drilling Method : Rotasonic
Sampling Method : Continuous 4" Core -
—_ @ .
Depth | £ g % . Surf.
in 12 > B1% DESCRIPTION REMARKS Elev.
Feet | O o » é 694.00
o (&) 2|10

100 Run #7 o 594

] PR Large cobble
1013 in shoe - No Recovery, | 593
102 g L 592

]
103 - I 591
104 - 590
105 - 589
106 o L 588
107 cL | sa7
108 L 586
109 - 585
110 Run #8 .. 584

] 110 - 130°

= 20'R
111 - 583
112 ‘ / - 582
113 - - 581
114 ] Gradational contact. 580
E Gray (2.5y 5/1) CLAY, trace coarse to fine sand, high |. i

3 plasticity, massive, unweathered, unleached, moist.
15— L 579
116 qu=1.72" L 578
117 CH L 577
118 L 576
119 L 575
120 —




GMMCCAFFERY\LVILLE LOGS\STRAT 1.B0R

09-04-2002

ENS/NFE

LOG OF BORING Strat. 1

(Page 7 of 7)
Liberty'ville Training Site Surface Elevation : 694.00 Ensafe Rep. : C. Smith/G. Temple
Sites G_A anc{ 7 ) Date Completed : 4/9/02 Northing Coord. : 42.22600555
Vermon Hills, Ilinois Hole Diameter : 6-inch Westing Coord. : 87.95823669
Project Number: 0161-001 Drilling Method : Rotasonic
Sampling Method : Continuous 4" Core
Depth E § LE) Surf.
in | & ° gL DESCRIPTION REMARKS Elev.
Feet | O 2 32 694.00
o o 3|0
120 574
1
121 I 573
] qu=.75"
122 - 572
123 - ?J L 571
124 4 / 570
125 L 569
]
1 CH
126 . / | 568
127 L 567
1284 - 566
129 - 565
130 - 564
] 130 - 140' /
131 L 563
] Gray (2.5y 4/1) silty CLAY, some coarse to fine sand,
132 o little coarse to fine gravel, occasional cobbles, medium - 562
] plasticity, hard, massive, unleached, moist. ~
133 L 561
3 qu=23*
134 - 560
135 / L 559
] CL
136 L 558
137 4 L 557
138 | 556
139 ] ' / Low plasticity. L 555
1o Total depth of boring 140°. qu = 4.5+
-
140




Depth
in
Feet

10

1

18-

19

OQ-O4-2II! G\MMCCAFFERY\LVILLE LOGS\STRAT 2.BOR

20

12 i

14 !

15

13

16 !

17

PID (ppm)

ENSNAFE

H__._.,.-.—.—“__

Libertyville Training Site -
Sites 6A and 7
Vernon Hills, lllinois

" Project Number: 0161-G01

" Core Data

Surface Elevation

- 698.67
Date Completed : 4/10/02
Hole Diameter : B-inch
Drilling Method : Rotasonic

Sampling Method : Continuous 4" Core

o |
9 z | DESCRIPTION
n él
D : o0 1

| Soillbare ground. )
i oL i Black (2 5y 2. 5/1) orgamc top ‘soil, FILL

4 A

lght ‘olive brown @. 5y 6/5) s:lty CLAY FILL, little
coarse to fine sand, little coarse to fine gravel

; /x medium plasticity, moist, massive, oxndlzed leached.

/ Sharp contact

{ Black (2.5y 2. 5/1) organlc CLAY, trace fine sand,
i I trace coarse to fine gravel, medium plasticity, very
i 1 stiff, massive.

. I
H 7

i to fine sand, little coarse to fine gravel, medium
pIastncnty, stlff massive, oxidized, leached, moist.

f.ff_',_.;'\\v-

_\,.4\‘,\_x Y

SN LN

N\

N

i CL

<«

AN
N

AN

O N

| Transition zone begins

Gradational contact.

Dark gray (2.5y 4/1) silty CLAY, little coarse to fine
sand, trace coarse to fine gravel, medium plasticity,
very stiff, massive, unoxidized, unleached, moist.

N\

NN

A,

| / i
. -
A

| Light olive brown (-2~5y 5-/5)_sil_ty_C'LA'Y iittle coarse

Ensa%é Rep_
Northing Coord.
Westing Coord.

REMARKS

qu=3.1"

Weathered Diamicton

iqu=17*

Unweathered Diamicton

qu=27*

LOG OF BORING Strat. 2

(Page 10f7)

C Smith/G. Temple
1 42.22526932

: 87.95581818

Surf:
Elev.
698.67

698
- 897 I

696
- 695

694

[

- 693

692

1 691
690
689

- 688

| 687

- 686

685

684

- 683

682

i- 681
! 680

679




OQ-Od-!IIZ GMAMCCAFFERYILVILLE LOGS\STRAT 2.BOR

ENSNAFE

—’_M

j
Depth ;
in !
Feet
20 |
21 |
|

22 |
23 |
|

24 |
|
25 |
2 |
27 |
28- i
29. |
1

30 ¢
i

31 |
32.
33. |
34 |
g
35 |
%

36 |
!

37 .
38 |
39 :
i

40 |

. PID (ppm)

Libertyville Training Site
Sites 6A and 7
Vernon Hills, Illinois

. Project Number: 0161-001

i
¥
1
i
i
!
i 8 o
! 3 ! T
) o é
o i 0
: v
BE
i n .
. S2rR L
|
! i
AR
N
oA
| 1
z | ;
i 4
i '
; P/
{ 1
H CHi A

1

]
i A
| / a
| L
i /
! ! i
: g i
§ ; A
: LS
; ‘- LA
. i v 0
: ‘ 4
L 4 A
: SV
| I
| Y
i v

Surface Elevation 698_67~ o h
Date Completed : 4/10/02
Hole Diameter : B-inch

Drilling Method
Sampling Method

: Rotasonic
: Continuous 4" Core

DESCRIPTION

Gray (2.5y 5/1) CLAY, little coarse to fine sand, trace
coarse to fine gravel, occasional cobbles, high
plasiticity, stiff, massive, moist, unleached.

/ Little coarse to fine grave! below 39'.

I

Ensafe Rep T

Northing Coord.
Westing Coord.

REMARKS

gu=1.25"

Clastics

limestone/ dolostone/ shale

qu=1.0°

qu = 1.2*

LOG OF BORING Strat. 2

(Page 2 of 7)

1 C. Smith/G. Temple
1 42.22526932
: 87.95581818

Surf.
Elev.
698.67

- 678
877
. 676

- 675

- 669
- 668
- 667
666
| g65
664
663
662

i 661 !

- 660

i 659




09-04-2! G:\AMCCAFFERY\WVILLE LOGS\STRAT 2.80R

ENSNAFE

H

Depth

in

Feet !

40

41

42

43

44

45

46

47

48

49

50

51

52.

53

54

55.

56

57

58

59

60-

Liberlyvi]le Traihing Site
Sites 6A and 7
Vernon Hills, lllinois

Project Number: 0161-001

Surface Elevation
Date Completed
Hole Diameter
Drilling Method
Sampling Method

: Continuous 4" Core

LOG OF BORING Strat. 2

(Page 3 of 7)
- 698.67 Ensafe liep. :C. Smithla.ﬁT_emple
: 4/10/02 Northing Coord. 1 42.22526932
: 6-inch Westing Coord. : 87.95581818
: Rotasonic

1 ' [ ) T
E. s SN Surf.
e e N EEE DESCRIPTION REMARKS Elev.
o: 9 B, 698.67
o QO DO

; Run #4. // ; Cobbles below 41" tqu=12= E

. 2TR s , 658
0 . v , 40 - 50' very hard

i : / drilling. Drilled on a

§ ' / / cobble at 42.6' bgs. 657

-

: : V// 656

| Ny

: ? - 655

1] H M

I : !

! ; // 654

: i CH :/ y

. s ' 653

i - i

i // . :

0 e , | 652

’ s -f

; f é e - 651

: S

: // 650

i ; | Cobble. Another cobble at 49'.

i // : 649
ol Rungs | 7 Very Hard Drilling

50 - 70 1 ; /~ . . - e . at 50' Large metamorphic

! 53R 'gp o : Gray (2.5y 5/1) fine SAND with clay clasts, dense, i cobble cut in top of core. - 648

| P ,ksafuwted Bit RPM increased

j [SWI - | i Gray (2.5y 5/1) medium to fine SAND trace coarse | Collected GS-1 7

g ' 1" "isand with interbedded silt and clay clasts. Loose, 50.4 - 1.0 bgs. 1/82/17 64

| ‘ '\saturated 5
0 | ; Gray (2.5y 5/1) SILT, some interbedded clayey silt, 646

i 'y - horizons (<3" T), thickly bedded, unoxidized, i

) i saturated. ;

| TR

BRI 644

s Lo - 643

; "ML

l SR 842 i

| o | |

i e 641 |

5 v ; |

! . ]

' : 640 !

' i : j |

- ! i
0 | . ; 639 |

. !




09-04, GMMCCAFFERY\LVILLE LOGS\STRAT 2.BOR

Depth
in

Feet '

60

61

62

63

64

65

66

67

68-

69

70

71

72 |

73 .

74

75

76

77 ¢

78 .

79 ¢

80

ENSNFE LOG OF BORING Strat 2
——— S (Page 4 of 7)
L-ibertyville Training Site Surface Elevation - 698.67 ' _ Ensafe Réb. e 'Smilh/E.-Temhl_e" )
Sites 6A and 7 Date Completed : 4/10/02 Northing Coord. : 42.22526932
Vernon Hills, Illinois Hole Diameter : 6-inch Westing Coord. : 87.95581818
Project Number: 0161-001 Drilling Method : Rotasonic
Sampling Method : Continuous 4" Core
t . i : T -
; ! :
: v i !
i ] ;
i H H
? S
£ { e : ; g_:J Surf.
& % ‘8L DESCRIPTION REMARKS Elev.
a- g FAr-E 698.67
| | - n
! ! 638
! ;
! i
g ; 637
| S 638
! ; ( i [
3 Lo 635
| BRI
: i 634
i it
5
; . 633
i i :
0 | 632
; 631
i
i
' 630
i
; SE - 629
i Run#6 . : i Trace coarse to fine sand, trace fine gravel.
| 70 - 90 i
0 i 20'R 628
i
: 627
| oL | 626
{ : ! !
i i }
H “ ! H
i -
..+ 71 1" thick very fine sand layer at 74.3. : 625
. . i 1 Sharp contact.
t ot !
i . V/' Gray (2.5y 5/1) silty CLAY, little coarse to fine sand, } 624
i : ,/ j trace coarse to fine gravel, very hard, medium
i : v /", plasticity, massive, unweathered, unoxidized, moist. U= 4.5+
| E // au=4 - 623
| I
0 4/ 622
4
. oL/ ;
! e I :
//' v i i 621
9 | |
L/ / 1 i |
4 s : 1 620 i
B . i i
'//_A H i
iy | i
0 s i - 619




09-04-20!2 GM\AMCCAFFERY\LVILLE LOGS\STRAT 2.80R

ENSAFE " LOG OF BORING Strat, 2

Hﬁ . . ‘ (Page 5 of 7) .

Libenyviilé -Training Site . - i Surface Elevation  :698.67 . Ensafe Rep. : C. Smith/G. Te;nple
Sites 6A and 7 | Date Completed 1 4/10/02 Northing Coord. 1 42.22526932
Vernon Hills, Hlinois Hole Diameter - B-inch Westing Coord. - 87.95581818
Pfi)jei:t Number: 0161-001 Drilling Method : Rotasonic

i Sampling Method : Continuous 4" Core

! . i i -
o B
Deph ; E{ & | (2 Surf.
n & % B DESCRIPTION REMARKS Elev.
Feet | O | 5 o ! & 698.67
T o 5i0
80 | . C o :
R /// i
P 2 / ‘ 618
81 i 4 | ; : 2" T silt - saturated.
: : A
o e 617
82 : /13" T silt - saturated.
i s >
P /' - 616
o . 615
84 : i / .
Pt ! L 614
85 ; i :
b / 1
P ; . : 613
8. | 1 // Sharp contact.
bt {11} Gray (2.5y 5/1) SILT, some coarse gravel 612
87 | iML i} (at 86.3 - 86.4") moist, dense. l
i ; . |
| P . R e .
! . “{ Gray (2.5y 5/1) silty CLAY, little coarse to fine sand, | 611
88 . , //’ trace coarse to fine gravel, low plasticity, massive, : ’
! i/ 4 very hard, moist. : : 610
89 | | 4 ' Clqu=45+ ,
: S | * '
It ; /’ g | so9 |
%0 | ; Y
i i 9%”-”1’40' i / !
o 20R L4 608
91 ! Co { ;
r 7
Lo LA - 607
92 LA j
? , A1 606
93 | P LA
| e
gs i gCL//§ £ 605
J NS
; i ; / 1
o5 b | [?x 604
i i i ;
i ; : Y4
LA - 603
9% ' ! % 5//
o L -
o7 1 | z {/, g !
P L ! |
«; R 4 I 601
98 | | LA : {
1 s E
99. ; ; // | o0
100 | | LA | ;599




GM\AMCCAFFERY\LVILLE LOGS\STRAT 2.B0R

09-04-2002

ENSNFE L0G OF BORING St 2
T Sy (Page 6 of 7)
Libertyville Training Site Surface Elevation  : 698.67 " EnsafeRep.  :C.Smith/G. Temple
Sites 6A and 7 Date Completed : 4/10/02 Northing Coord. - 42.22526932
VGTOQ Hi_"_sv ||!i_qois Hole Diameter : B-inch Westing Coord. : 87.95581818
" Project Number: 0161-001 Driling Method - Rotasonic -
T R Sampling Method : Continuous 4" Core
i ! : ) T - "' e
Lo
.
Depth | E = RN Surf.
in |8 a L9 lao DESCRIPTION REMARKS Elev.
Feet : O s O s 698.67
o o (D0
100 v ST .
‘ f// - 598
101 i ‘/ /|
’ : %
o Y - 597
102 /’
i N i ! :
P A - 59
103 | | 5 /
0 N4 - 595
104 { i .
R : i Y
: i . - 594
105 L g% |
’ v/ : L 503
106 : // b
P - 592 |
107 | s i i
: s '
o e e ; - 591
108 % LA
S NS 590
109 ; // ;
LS
0 : & i 589
1o 110 -fgo P
N [y
» R sos
| Lo - 587
112 |
= | i// 586
| 1 [y
13- ] LV
NV . |
; R 585
114 : ] : i//f, :
i : 7 //i Gradational contact, unoxidized, unleached.
115 ! . ‘/ ,//! . . ’ 564
i i I i Gray (2.5y 5/1) fine SAND, dense, unoxidized,
i 0 A | unleached, thickly bedded, saturated. 583
16 | | ool
Lo Ceph f
i ! | SP| ! - 582
"z P Collect GS - 2 3
1' o 1115-116' g
i oL : L 0/93/7 | 581
18 | i | . | Gradational contact. | -
P RS : i
Lo '/~ Gray (2.5y 5/1) silty CLAY, trace coarse to fine 580
19 ! i .CL. ", sand, trace coarse to fine gravel, medium plasticity, | qu=4.1"
| ; / i very hard, massive, unweathered, moist. E
b oA . | 579
120 | i i . b K




09-04-!lll GMMCCAFFERY\LVILLE LOGS\STRAT 2.BOR

ENSNAFE

e e -

Depth
in
Feet

120

121

122

1237

124

125

126

127

128 .

129

130 -

131

132

133

134

135

136

137

138

139

140

LOG OF BORING Strat. 2

(Page 7 of 7)

Liberfy;/illé'frainiﬁg Site Surface Elevation  : 698.67 " Ensafe Fiep:
Sites 6A and 7 Date Completed : 4/10/02 Northing Coord.
Vernon Hilis, lllinois | Hole Diameter : 6-inch Westing Coord.
Project Number: 0161-001 Drilling Method : Rotasonic
‘I Sampling Method : Continuous 4" Core
P i ) : -
| b
Lo
i A
- © P
E: & ¢ 18 | :
e % A DESCRIPTION REMARKS
o 5§ 8.2 '
o (&) D10
H : v 't i
] ;o d |
! i t
i ? //
: ! ;
: s
: !
: i
g
0 qu=4.2
i
i [ !
| : f i
; i y i
: i i
- |
y
; /7
! g
| Y
1 i //E
0 . ! i
Run#g | CLY /)
130-140° |
1R | ; ;
! : i
; i ;
//)E e
i H i
: i | qu=4.3
P 4
i i
Ry
Y
: /!
i //:
| |
0 i
' A
) v
| /
!i i i //:
i :
| Ry |
01 : / | Total Depth of boring 140.0".
i Y

 C. Smith/G. Temple
: 42.22526932
: 87.95581818

Surf.
Elev.
698.67

- 578

577

L. 576

- 575

- 574

573

572

571

570

- 569

568
| 567
- 566
i 565
- 564

563
- 562

- 561

1. 560

- 559




09-04-, GMMCCAFFERY\LVILLE LOGS\STRAT 3.BOR

ENSNAFE

#_____.“—_

Libertyville Training Site
Sites 6A and 7
Vernon Hills, lilinois

Project Number: 0161-001

10

11

12

13

14

15. |

16

17

19 .

20

_PID (ppm)

_ ! Core Data

‘uscs

!

(@]
=

g

NAN

\i

g\

/ / plasticity, moist.

GRAPHIC

! Surface Elevation  :701.73

! Date Completed 24111102
Hole Diameter : 6-inch
Drilling Method - : Rotasonic

Sampling Method

: Continuous 4" Core

!
'

| |
DESCRIPTION :

i

! Reworked brown CLAY fill.

! Reworked brown and black silty CLAY fill, very "hard,
monst

<

N,

A Sharp contact

nght ollve brown (2 5y 5/3) silty CLAY, with little !
. gray (2.5y 5/1) mottling some coarse to fine sand,
Ilttle coarse to fine gravel, occasional cobbles,

: very hard, massive, oxidized, jointed, leached low

CL.//l o

7

3 Ce Ce o
/ 4 Olive brown (2.5y 4/3) silty CLAY, little coarse to fine |

N

NN
NI

NT
.

\\\

N

X

N

RN

O\

/x

/ sand, little coarse to fine gravel, occasional cobbles,
i very hard low plasticity, massive, oxidized, jointed,
‘ leached, moist.

; Gradational contact.

!
Dark gray (2.5y 4/1) silty CLAY, little coarse ;
to fine sand, little coarse to fine gravel, occasional !
V , % cobbles, massive unoxidized, unleached, very stiff,
medlum plasticity, moist.

N

NN

‘Ensafe Rep.
Northing Coord.

Westing Coord. o

REMARKS

qu = 4.5+*
Mechanically compacted
soil at edge of roadway.

qu = 4.5+*

iqu=4.5+"

qu= 2.5

LOG OF BORING Strat. 3

(Page 1 of 7)
" .G SmitiG. Temple
14222563171

: 87.95323181

- 698

697

696

695

694

693 |
692
691
- 690
. 689
688
687
686
. 685
684 i

- 683

| 682




09-04-2!!! GMMCCAFFERY\LVILLE LOGS\STRAT 3.80R

ENSNFE

Depth
in
Feet

20

21

22
23
24-.
- 25.
26
27

28

29

30

3

32

33

34

35

36

37

38

39 |

40.

Libertyville Training Site
Sites 6A and 7
Vernon Hills, lllinois

Project Number: 0161-001

|
i

PID (ppm)

0~
0;
0
ol

uscs

YN

i
i

GRAPHIC

S

LA

N

N

‘..
\,

SO
N

\,,
.

N

X
N

N

e,

NN

N

/s
;

.

.
N

I

XN

Very consistent.

Surface Elevation 1701.73 - Ensafe Rep.- ‘
Date Completed - 4/11/02 Northing Coord. 14222563171
Hole Diameter : 6-inch Westing Coord. 1 87.95323181
Drilling Method : Rotasonic

Sampling Method : Continuous 4" Core

LOG OF BORING Strat. 3

(Page 2 of 7)

| Surf.
DESCRIPTION i REMARKS Elev.
701.73

681

680

679
qu=27*

678

- 677

- 676

675

% |
: i 674 |
i
673
872
- 671
;
"+ 670
3

669
668

667

‘ 666
qu=24"

665

664

663

662

I'C. Smith/G. Temple




09-04-20!2 GMMCCAFFERY\WVILLE LOGS\STRAT 3.BOR

Depth
in
Feet
40
41
42 |
43 |
a4
|
45. |
46
a7 |
48 .
49 |
50 f
51.
|
52. 1
i
53 |
54 }
55 |
56 |
57 .
58 !
59 !
60 |

ENSNFE

._r_‘_.__._—“._

LibeﬁyQ/'i‘I—lehi'-raining Site
Sites 6A and 7
Vernon Hills, lllinois

Project Number: 0161-001

PID (ppm)

! : ! i
i coor
i ; i !
| .
| IR
! oo
! 3 Poiod
. [ ! [
S g.m|
i o ‘O|§:
! Q ]w, :
i (& IDEOi

[
L %or
| i ! d
| : /
‘ PS4
! i

AN

{ s
r Vo
f i !

a L
| Ny
r . 4
: L

—

\

\

Y

| P

i s

| “| Gradational contact.
| ; | Dark gray (2.5y 4/1) silty CLAY, trace coarse to fine
! , //: sand, trace coarse to fine gravel, occasional cobbles,
; s massive, high plasticity, very stiff, moist, unoxidized,
! l ; /f unleached, moist.
i :

Surface Elevation
Date Completed
Hole Diameter .
Drilling Method
Sampling Method

LOG OF BORING Strat. 3

$701.73

1 4/11/02

: 6-inch

. Rotasonic

: Continuous 4" Core

DESCRIPTION

Ensafe Rep.
Northing Coord.
Westing Coord.

REMARKS

qu=27"

(Page 3 of 7)

1 C. Smith/G. Temple

1 42.22563171
: 87.95323181

Surf.
Elev.
701.73

658

657

656

- 655

i 654

653

- 652

651

650 .

649

648

647

- 646

- 645

644

643

642




G\AMCCAFFERY\LVILLE LOGS\STRAT 3.BOR

09-04-2002

ENSAFE
IR

Libertyville Training Site
Sites 6A and 7
Vernon Hills, lllinois Hole Diameter : 6-inch

Project Number: 0161-001

Depth
in
Feet

60
61

62

63

64

. 65

66

67 |

68

69

70.-

71

72 .

73
74
75
76
77
78
79-

80-

PID (ppm)

" Core Data

Run #5
60 - 80'

20'R

Uscs

X GRAPHIC

Surface Elevation 70173
Date Completed : 4/11/02

Drifling Method : Rotasonic
Sampling Method : Continuous 4" Core

3 DESCRIPTION

: Gradational contact.

. Gray (2. 5y 5/1) clayey SILT, saturated, loose.
Sharp contact.

j Dark gray (2.5y 4/1) smy CLAY, trace coarse to fine
“i. sand, trace coarse to fine gravel, medium plasticity,
( very stiff, massive, moist.

i i trace coarse to fine gravel, occasional cobbles,
"} dense, saturated.

/ Dark gray (2.5y 4/1) silty CLAY little coarse to fine
/ _ sand, trace coarse to fine gravel occasional cobbles,
; ! very hard, medium plasticity, massive, moust

i/ / unoxidized, unleached.

' Gray (2.5y 5/1) clayey SILT, trace coarse to fine sand,

LOG OF BORING Strat. 3

(Page 4 of 7)
EnsafeRep.  :C.Smith/G, Temple
Northing Coord. 14222563171
Westing Coord. . 87.95323181

Surf.

REMARKS Elev.
70173

641

- 640 .
639
638

- 837
qu=3.5"

- 636

| 635
634
633

-632 |
631

- 630

qu = 4.5+ 629

- 628

627

626

| 624

623

622




‘ Libertyville Training Site

Sites 6A and 7
Vernon Hills, lllinois

93 | |

ENSNFE

Surface Elevation 1 701.73
Date Completed . 4/11/02

Ensafe Rep.
Northing Coord.

] . vermoh mis, Tnhois Hole Diameter : 6-inch Westing Coord.
Project Number: 0161-001 Drilling Method : Rotasonic
o oo Sampling Method : Continuous 4" Core
SR e . - , AR
| !
P
s R
in | & e 8lR DESCRIPTION REMARKS
Feet | O s L §
a o =]
80 © Run#§ | : , - -
80100 ! '// '
20R | /
81 ’ i ’/
i P
! g
82 | 7/’ qu=3.5
83 1 g * CL e /
84 - ! A
: i |
i !
85. ; /,
| mam
; 4 Sharp contact. ;
86 N A arp ot S e s 1 GS-1
0 :SWi- -, Gray coarse to fine SAND, with coarse to fine gravel, | 86 - 86.6' 27/64/9
: : / ; /.i‘ saturated.
87 ! /}\_Sharp contact, /!
i l /'} Dark gray (2.5y 4/1) silty CLAY, trace coarse to fine
; i E h L
88 | , i g sand, trace coarse to fine gravel, medium plasticity. qu= 45+
E :/ // : i
89 | %
| LA ;
90- ! ? s
' | ! A
; | v A
o
92 ey

95 !

96 0 H
97 [
99 !

100 | 1.

94 | <! g

AR

09-04-!!2 GMMCCAFFERY\LVILLE LOGS\STRAT 3.BOR
U
AN \
NN

LOG OF BORING Strat. 3

(Page 5 of 7)
. C. SmithiG. Temple
" 42.22563171
: 87.95323181

Surf.
Elev.
701.73

621
- 620

619

: 618
617
816
615
614
613
612 |
611
610
| s09
608
607
| 606
605
- 604

603

602




G:\AMCCAFFERY\LVILLE LOGS\STRAT 3.BOR

09-04-2002

ENSNAFE

e —— e e

LOG OF BORING Strat. 3

Libertyvilte Training Site
Sites 6A and 7
Vernon Hills, Hinois

Project Number: 0161-001

Drilling Method : Rotasonic

Sur‘féce Eleva-tian 1 701.73 " Ensafe Rep.
Date Compléted : 4/11/02 Northing Coord.
Hole Diameter . 6-inch Westing Coord.

Sampling Method : Continuous 4" Core
‘s o : o t
o s
I |
! A é
in | 2 e ey g DESCRIPTION i REMARKS
! o PO i
Feet [ [a o N7 % ;
i e © 1209 i
100 ¢ v R .
; : i
3 5y :
101 | feL v/ A |
! Run#7 | ! |
102 l 10(2)0'.};20 | / Gradational contact. '
; : ’ : H 1 Gray (2. 5y 4/1) clayey SILT, with silty clay clasts, i
P i R i thinly bedded, trace coarse to fine sand in clay clasts, :
103 © | : {1 ! wet, unoxidized, unleached. |
: ’ i 3 ‘
104 | f
105 | ;
L | |
106 i !
| ’ i
2 : i
107 | 0 e ’
108 . I :
: : i e I
L b i
109 : i i
E (i :
P Py |
1o || Lol ?
: : ; v :
| | ! i o .
Mmoo P :
i i . B H
nz : 5 111 ' Sharp contact. :
i | i [ !
113 } ; 3/ ! Dark gray (2.5y 4/1) silty CLAY, little coarse to fine l
i ; ; , / sand, little coarse to fine gravel occasional cobbles, | qu=4.5+
: i i i low plasticity, very hard, moist, unoxidized, unleached.!
114 1 ¢ ? // 1
o - i
15 , . s ;
oo ! //} l
1e || Ry
Lo ot ? . '
nr Lo - f
: i : // ' !
P s
18 f 7/ :
1 : / |
19 | , ?/ ‘
P o : // E
i | s !
120 | e i

(Page 6 of 7)

- C'.»S‘r;'nith—/_G.-Temple- o

1 42.22563171
1 87.95323181

Surf.
Elev.
701.73

601

- 600

- 599

598

. 597
1
} 596
i
595
594
593
592
591
- 590
589
588
- 587
- 586
585
584

:+ 583

- 582




09-09 G\AMCCAFFERY\LVILLE LOGS\STRAT 3.BOR

ENSNFE

ﬁ

Libertyville Training Site
Sites 6A and 7
- Vernon Hilis, lllinois

* Project Number. 0161-001

Surface Elevation -

Date Completed
Hole Diameter
Drifling Method

"\ Sampling Method

: Continuous 4" Core

LOG OF BORING Strat. 3

(Page 7 of 7)

:761.73 a ' Enéafe Rep. ’ :C SmlthlG Temple
14111702 Northing Coord. : 42.22563171

: 6-inch ) Westing Coord. : 87.95323181

. Rotasonic

A R T -
A |
i ; i i
|
Depth E % - l (]—? : : { o Surf.
in | & % YRS " DESCRIPTION J REMARKS | Elev.
Feet | O S ‘@ & | . : ;70173
o (&) 12,0 H !
120 R #8 H v . -
) 120 - 140 ,/ A
20'R S 581
121 i /1 qu = 4.5+ i
i A :
N4 |
i d - 580
122. ! //,
o : ey 579
123 i S
. ; ] - 578
124 -- : A
icLi 577
125 : Ve
Z % i
P SNV . 576
126- . NS 4
P RS i
i : I 575
127. I {
{ P 1
i ]
! i 574
128 | o i ;
IV ;
129 P ,/// Gradational contact. | 573
o i i : {| Gray (2.5y 4/1) SILT with fine sand, occasional :
i H ; i limestone cobbles. i i 572
130 | IMLEj L :
o i ;
: ! . i 571
131 ’ i Sharp contact L qu=4.5+ :
i A Dark gray (2.5y 4/1) silty CLAY, some coarse to fine . x
132 1 ! ; sand, little coarse to fine gravel, little limestone ’ | 570
! : ( cobbles, low plasticity, very hard, massive.
1 P
1 | - 569
133 ; g
i } /.
i e
134 ' //' "
: Vo
0 ! s i -
135. ! / 7 i 567
! iy ~
136 | 566
137 g 565
138 Rl
| |
! i
139 LY 563
i H i i
i i { 7 i Total Depth of boring 140.0’
0 i i i f P 9 : 1 .
140 ! 4 b L B




GMMCCAFFERY\LVILLE LOGS\STRAT 4.BOR

09-04-2002

ENSNFE

H

Libertyville Training Site

" Depth

in
Feet

10’

1

12

13.

14

15.4°

16

17

18

19

20

Sites 6A and 7

Vernon Hills, lllinois
_Project Number: 0161-001

i
+
]
i
i
|
! i
— ©
E ] i
g @ i
o 5] I
o O
i i
Run #1
0-1¢
0 7R
o .
|
i
i
i
]
i
! i
i :
i t
i
i
i
0 i
Run#2 |
i 10 - 20° :
% 10'R !
g i
o
! |
i ;
: i
i
i
0 !
il
i
0 i
| i
i
i :
i f
0| i
i

USCS

‘CH

CL

i cL

N

\

Surface Elevation 1 700.91
Date Completed 1 4/10/02
Hole Diameter : B-inch
Drilling Method : Rotasonic

Sampling Method ~ : Continuous 4" Core

DESCRIPTION

GRAPHIC

i Bare soil/mulch.
;' Black (2.5y 2.5/1) organic silty CLAY. Top soil. °

; Lnght olive brown (2. 5y 5/4) snlty CLAY, littte
coarse to fine sand, little coarse to flne gravel,
massive, medium plasticity, very stiff, oxidized,
weathered.

AN
SN
B NN S

R

<
N

Gradational contact. :

Dark gray (2.5y 4/1) silty CLAY, little coarse to fine

1 sand, trace coarse to fine gravel, medium plasticity,

' massive, stiff, mottled (light brown) oxidized,
leached moist.

NN

N

PO

/ Gradatlonal contact.

/ ; : sand, little coarse to fine gravel, very stiff, high
pIastucnty, monst massive, unoxidized, unleached.

/ /4 Dark gray (2.5y 4/1) snlty CLAY, little coarse to fine

" Ensafe Rep.
. Northing Coord.
Westing Coord.

REMARKS

qu=37"

qu=17*

LOG OF BORING Strat. 4

(Page 1 of 7)
:CSmith/G. Temple
: 42.22443008
: 87.95549011

Surf.
Elev.
700.91

~ 700

I 699

698
697
. 696
695

694

- 693

692

691

690

- 689

688

687

- 686

685

| 684

683

682

- 681




G\AMCCAFFERY\LVILLE LOGS\STRAT 4.BOR

09-04-2002

ENSAFE

_’_H

Depth
in
Feet

20 o

21
22
23-

24

25-.

26-

27

28

29-

30

31

32

33

34

35 -

36

37.

38

39

40 !

Libertyville Training Site

Sites 6Aand 7
Vernon Hills, lllinois

Project Number:  0161-001

PID (ppm)

. Uscs

O\ GRAPHIC

SOOI NN

Surface Elevation
Date Completed
Hole Diameter
Drilling Method

Sampling Method

DESCRIPTION

Dark gray (2.5y 4/1) silty CLAY, little coarse to fine
sand, little coarse to fine gravel, very stiff, high
plasticity, moist, massive, unoxidized, unleached.

Very consistent

LOG OF BORING Strat. 4

1 700.91

1 4/10/02

: B-inch

: Rotasonic

: Continuous 4" Core

~I-Ensafe Rep. .

(Page 2 of 7)
" 1C. Smith/G. Temple
: 42.22443008
: 87.95549011

Noithing Coord.
Westing Coord.

Surf.
Elev.
700.91

REMARKS

680

qu= 1.7 - 679

qu=15"

qu=1.3* . - 663

e ... 661

- 678
- 877
- 876
- 675
- 674
- 673
L 872
671
- 670
- 669
- 668
- 667
- 666
- 665

664

662




09-04-2002

G\AMCCAFFERY\LVILLE LOGS\STRAT 4.BOR

Libertyville Training Site
Sites 6A and 7
Vernon Hills, linois

Project Number: 0161-001

Surface Elevation
Date Completed
Hole Diameter
Drilling Method

Sampling Method

LOG OF BORING Strat. 4

1 700.91

1 4/10/02

: 6-inch

: Rotasonic

: Continuous 4" Core

Pl
i i {
o
R
Depth E ‘g | Lf)
in |8 S gia DESCRIPTION
Feet | O S Lo é ! '
o o 20
40 T Rungd 1 ¥
: : 4(2)0'. %0 i 7 /i Same as above.
41 i L
i /
a2 S
. i ! }
43. ;
44 i r
|
45 |
R | S
. : v
T N
: /!
l H <
a7 IC ;
; //
4 | L
49 /
Ry
i R
50- i / i
LA
s
g Y
‘ L1 A
| e
52 //4
53 /
P 0 LA
54.. //i Sharp contact. e
: i oo 1 Gray (2.5y 6/1) fine SAND, trace silt, loose, thickly
10y - ; . . i bedded with clay clasts, saturated. ’
55 N S '
- | v H
ool
56 P
; [
i i ! .
57 f fSpp
SR
58 | Lo
| o
59. | AR
o s
60 |- P

e L 641

(Page 30of 7)
Ensafe ﬁep. :C. Smlthl(_S_T_;mple
Northing Coord. 1 42.22443008
Westing Coord. . 87.95549011

Surf.

REMARKS Elev.
700.91

- 660
qu=21 - 659
- 658
- 657
- 656
- 655

654
- 653

652
- 651
. 650
L 649

648
- 647

646

Collect GS - 1 . | 645
57 - 58'

/5
0/95, 644

643

642




09-04-2002

GMMCCAFFERY\LVILLE LOGS\STRAT 4.BOR

ENSNFE

ﬂ-_-__-“—_

Libertyville TFaininé Site Surface Elevation £ 700.91
Sites 6A and 7 Date Completed : 4/10/02
Vernon Hills, llinois Hole Diameter  6-inch
Project Number: 0161-001 "} Driling Method - Rotasonic
o ' Sampling Method : Continuous 4" Core
P i i S
Lo
i S
R
Depth E_ E % ; ‘ % i .
in | & | a P a | ‘DESCRIPTION
Fet il 5 Q%
Pa ] =RV
60 i Run#s "t 1
I 60-80" | P
0! 20'R N A
61 oo
i ! .
62 ° ol
i ' |
I W
63 i | - Below 63, little coarse to fine gravel,
t . (limestone) in distinct bedding planes.
i 1
64 i 2
i i i J
o ' %
i i i
65 | o
| R
66 | | NN
E lspf
0! ool
67 | | ool
o oo e
b A
68 ¢ | A P
£ | H
| |
69 i
-
70 i
T
727 4 fobd :
0 i I ! Gradational contact. _
R I+ -1 Gray (2.5y 5/1) clayey SILT, dense, saturated, with
73 ! I ! 1 coarse to fine gravel and cobbles.
0 ML
L
74 | | .| Gradational contact. .
i ” | Dark gray (2.5y 4/1) silty CLAY, littie coarse to fine
7 0 | /i sand, trace coarse to fine gravel, occasional cobbles,
5 ; ? .
i e //g medium plasticity, massive, moist, unoxidized,
6 i | ‘//A unleached, very hard.
| g
| o
| ! / /1
8 g
79 e
° s
P P
80 i : i [

LOG OF BORING Strat. 4

(Page 4 of 7)

Ensafe Rep. :C. SmnhlGi'empIe
Northing Coord. . 42.22443008
Westing Coord. = : 87.95549011

Surf.

REMARKS Elev.
700.91

- 640
- 639
638
- 637
- 636
635
- 634
- 633
632
631
630
r 629
- 628
827
qu = 4.5+" - 626
625
624
- 623

- 622

- 621




G\AMCCAFFERY\LVILLE LOGS\STRAT 4.BOR

09-04-2002

ENSAFE | LOG OF BORING Strat. 4

—r-—'-_.-“"‘

(Page 50f 7)

‘Libertyville Training Site ! Surace Elevation 70091 EnsafeRep. . C.Smilh/G. Temple
4 z .
Sites 6A and 7 i Date Completed .1 4110/02 Northing Coord.  ~  : 42.22443008
__ Vernon Hilis, lllinois _ Hole Diameter : B-inch Westing Coord. : 87.95549011
Project Number: 0161-001 Drilling Method : Rotasonic
’ : Sampling Method : Continuous 4" Core
H . ‘ | E e ) R D T
P
i |
I
i i !
i i i i
—— t 1 ! .
Depth g % i { :LE) Surf.
in | & ?, ! @ ba DESCRIPTION v REMARKS Elev.
Feel | O 5 PR : ! : 700.91
a o =N i
8019 Run#s | v /. - "
80-90 | | 4
; 9.58R 7/
81- | j ‘i - 620
82 gy 619
% i ; Same as above with low plasticity.
| i ; .
83. i . 618
o ! gy
84.- ! ), qu = 4.5+". - 617
o 1 CL ' ,
85 / : - 616
Ry
Clo ; :
86 g - 615
g
Vs
87 x // . 614
g e

88-| ! 613

89 ' /7 /4 Sharp contact. e P . . 612
; ii1:! Gray (2.5y 5/1) clayey SILT, little coarse to fine sand,
40 ; i ' ! little coarse to fine gravel, low plasticity, massive,
90 Run#7 i Eigmoist, unoxidized, unleached. ; 611
, 90- 110" | [y '
| o 20'R i [
91 I ML i L1 i - 610
' b
92 ook - 609
i H i e ) .
0 i ¥ ! - Silt grades to a 2" thick, very fine sand, wet.
93. i it {!:Shapcontact. - . 608
1 | ! Dark gray (2.5y 4/1) silty CLAY, some coarse to fine
1 sand, some coarse to fine gravel, little cobbles,
94. : . /4. massive, low plasticity, very hard, unoxidized, qu=4.5+" ] - 607
1 j //’, unteached. - | Clastics =
) Y : 80% LS/D
95 , v | 20% SH S B
H ! 1
96 | i 605
o7 | - 604
98 603
9 | | 602
z |
100- | © ; S R——
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Depth

Feet

104

116

G:\MAMCCAFFERY\LVILLE LOGS\STRAT 4.BOR

119

100- |- -
101 -
102

103-

105-
106
107

108
109-
'110-‘
11
112.
113 _‘
114

115 -

117

118

120-

ENSNAFE

H

Libertyville Training Site
Sites 6A and 7
Vernon Hills, llinois

P‘rb]éct'Nu}ﬁbner: 0161-001

!
T 8 PO
g 3 i T
a 7 S W
ol IO §s
9 [=3 )] |
o (&) DO
j
|
|
0 ]
CL:
1
0
#8
110 - 130
'R 1
0

/ |
wet.

U wet,

Surface Elevation 1 700.91

Date Completed : 4/10/02

Hole Diameter : 6-inch

Drilling Method : Rotasonic

Sampling Method : Continuous 4" Core
DESCRIPTION

4
;/, Sharp contact.

Gradmonal contact.

i Ensafe Rep.
Northing Coord.
Westing Coord.

REMARKS

GS-2
118 - 119
0/79/21

LOG OF BORING Strat. 4

(Page 6 of 7)

¢ Smith'G. Temple
: 42.22443008
- 87.95549011

Surf.
Elev.
! 700.91

600
599

- 598

|- 597

596

- 595

- 594

593

592

- 591

. 590

- 589

588

587

- 586

585

- 584

583

- 582

. .1-581
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GMAMCCAFFERYILVILLE LOGS\STRAT 4.80R

ENSNAFE

H

Depth

Feet

120

121

122.°

123

124

125

126

127 -

128

129 |
130 '
131
132 -

133

134

135

136

137

138

139

140

Libertyville Training Site

Surface Elevation 1 700.91

Sites 6A and 7 Date Completed - 4/10/02
Vernon Hills, Hlinois Hole Diameter : B-inch
o Prajeéf Number: 0161-001 Drilling Method : Rotasonic
T Sampling Method : Continuous 4" Core
3 8 Q : :
g a 5 I ‘ i
& ° A DESCRIPTION |
o 53 ) § ;
b (&] D10
M
L liiisham_
0 ‘ ML || : i 1 Gray (2.5y 6/1) SILT, dense, massive, wet.
"V /\Gradiional.
0 Gray (2.5y 5/1) silty CLAY, some coarse to fine sand,
; litle coarse to fine gravel, occasional cobbles,
{ i massive, very hard, unoxidized, unleached, moist.
! ;
; i
/l
!
i i i ;
{ :
/E
0} s :
! Run #9 !
0 i 130-140° :
10'R /
CL :
/1
i
! !
i
H 4l
o
VoA
0 j
! A
| LV
s
i i " :
i t : !
I ; : |
i !
, /I Light gray limestone/dolostone boulder.
]
0 ! Total Depth of boring 140.0'. ]
7 /

Ensafe Rep:
Northing Coord.
Westing Coord.

REMARKS

qu = 4.5+*

Drilled Boulder
130-131.2' bgs
LS/DS

‘ qu = 4.5+

LOG OF BORING Strat. 4

(Page 7 of 7)

~ .C.SMith/G. Temple

1 42.22443008
: 87.95549011

Surf.
Elev.
700.91

580
- 579
- 578
- 577
- 576
- 575
- 574
- 573
- 572
- 571
. 570
- 569
568
- 567
566
- 565
- 564
563

- 562

561




Feet LIBERTY1-GAMMA LIBERTY3-GAMMA LIBERTY4-GAMMA
0 (CPS) 60|10 (CPS) 60}0 {CPS) 60
1 - -
25 | .
. F |
+4— — L
50} - -
75} - -
=100} - -
-
-125_) - |
4 - -




Feet LIBERTY1-GAMMA '|LIBERTY3-GAMMA LIBERTY4-GAMMA
0 (CPS) 60{10 (CPS) 60(0 (CPS)
700 1 L  —
675 | _ | _
L N u
1 B L
650 | | — -
1 = =
625_1 . |
_1_ f— —
1 L -
600_] |— -
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ENSANFE

LOG OF BORING LTSSBA01

(Page 1 of 1)

Libertyville Training Site Surface Elevation :ND EnSafe Rep. : D. Felter
Sites Gf\ anq 7 . Date : 617102 Northing Coord. :ND
Vernon Hills, lllinois Drifling Method S 4 114" HSA Westing Coord. :ND
Project Number 0161-001 Sampling Method - : Continuous Split Spoon TOC Elevation :ND
Drilling Company : Patrick Drilling Total Depth : 23 feet
o _Well: SBAO1
Depth 2 z . Elev.: ND
in DESCRIPTION B ‘a REMARKS
feet D § . g
5(0 » 1
Cover
0 == :
\Asphalt i
1~ Brown and gray mottled (2.5y 4/3), silty clay FILL with trace SS-1 s
-1 fine to coarse sand, trace fine gravel, medium plasticity, 1-3' 0 A
2 medium stiff, moist. 18"R “f e
] cL gl
3| Thin (<2") wet zone at &' §5-2 NR
4 ] 3-5 0 o |
] 6"R A
Bl m oo _______ i
| Gray with brown mottling (2.5y 4/1), silty clay FILL with 853 e L Grout
& | trace fine to coarse sand, trace fine gravelmoist, medium 5-7 0 -l
" plasticity, stiff, moist. 18°R S
] 554 .
81 cL o 0 L
9 885 ST
] 9-11’ 0 BRI
107 . 21"R i
M oo ____ Lt [
_| Brown with gray and black mottling (2.5y 4/3), silty clay SS-G_ AR
12| FILL with trace fine to coarse sand, trace fine gravel, 11-13 0
4 medium plasticity, stiff, moist. 20"R
13+ _ / SS7 "
14| cL R .
15+ 55-8 H
] 1517 o H
16 g Bl
Y Multicolored fine to coarse sand and fine to medium gravel 1573;3' o 1~ 10" Screen
1 3_~ FILL, very silty, moist. 1] b E _
19 smi{i{ ss10 H
el 19-21 0 H
20% 20'R a
21 $8-11 H
22| Dark gray (2.5y 4/1) silty CLAY with trace fine to coarse 2123 0 H
j sand, trace fine gravel, medium plasticity, stiff, moist. §'R u
231 ' cL §5-12 . i
23-25' 0
24 "
T 24" R
25
26—
27— Total Boring Depth - 25' bgs.
28 4 Well Depth - 23' bgs. Saturated last few feet.
29
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[ENSAFE

LOG OF BORING LTSSBAO1A

(Page 1 of 1)

Libertyville Training Site
Sites 6A and 7
Vernon Hills, lllinois

Project Number 0161-001

Surface Elevation
Date

Drilling Method
Sampling Method
Drilling Company

:ND

: 6/11/02
:41/8" HSA
: Continuous Split Spoon
: Patrick Drilling

EnSafe Rep.

Northing Coord.

Westing Coord.
Total Depth

:D. Felter
:ND
:ND
125

Depth )
in DESCRIPTION

feet

UsSCs
GRAPHIC

- Sample No.

PID

REMARKS

NAsphalit

i medium stiff, moist.

10
1]
12-]
13]
14
15

16-]

19-]
20
21
22
23
24
25

1 Gray, black and brown (2.5y 4/3), silty clay FILL with trace
fine to coarse sand, trace fine gravel, medium plasticity,

V7 T Bark gray 2.5y 4/1) silty GLAY with trace fine to coarse

18| sand, trace fine gravel, medium plasticity, stiff, moist.

CL

SS-1
3-5
20"R

CL

852
19-21'
19"R

23-25'
_24"R

S5-3

26
27-1 Total Boring Depth - 25' bgs. Dry
28—
29
30
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ENSANFE

LOG OF BORING LTSSBAO1B

(Page 10of1)

Libertyville Training Site Surface Elevation :ND Ensafe Rep. 7 C. Smith
Sites GA anq 7 ) Date Completed 1 6/11/02 Northing Coord. :ND
Vernon Hills, lllinois Drilling Method :HSA 3 14" Westing Coord. :ND
Project Number: 0161-001 Sampling Method : Continuous SS Totat Depth 123
Drilling Company : Patrick Drilling
A (=]
Depth % f) PID '
in DESCRIPTION 0o - REMARKS
Feet SIs E
D ©
S| 0 )
0
| Asphalt.
1 Brown silty coarse to fine gravel and sand FILL, moist. SS-1
-| Olive brown, gray and black mottled silty clay FILL, little 1-3 e
2| coarse to fine sand, trace coarse to fine gravel, medium 19"R 0 jau=23
_{ plasticity, medium stiff, moist.
3 S§§-2
. 3-5
4] 21"R 0 qQu=27
5| §S-3
A 5-7 —20*
6 22" R ] qu=3.9
J
7 SS-4
. 7-9
0 qu =3.4*
_ 18" R
8 ) CL
9 8§5-5
| 9-11 =2
10| 13"R 0 jau=34
11 SS-6
i 11-13 Caae
12— 22'R 0 jau=3a
13 SS-7
N $S-7 Driven in coarse gravel at 13.8".
15— Sharp contact. §5-8
Light ofive brown (2.5 y 5/4) silty CLAY, little coarse to fine 15-17 o |qu=as
16 sand, trace coarse to fine gravel, medium plasticity, 24"R
-1 leached, fractured, oxidized, hard, moist.
17~ SS-9
17 -19'
=43"
18] cL / 22"R 0 jau=43
ﬁ
19 SS-10
i 19-21'
0 =38
20-] Gradational contact. 6" R u
1 Dark gray (2.5 y 4/1) silty CLAY, little coarse to fine sand,
21 trace coarse to fine gravel, very stiff, medium plasticity, S§S-11
) h idized ' . o
o very stiff, moist, unoxidized, unleached cL 21 . 23 0 qu=3.4°
22 24"R
23_“_Totell Depth at 23' bgs. Dry. P

24—
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N
o
|

ENSANFE

LOG OF BORING LTSSBAO1C

(Page 1 of 1)

Libertyville Training Site Surface Elevation

/ :ND Ensafe Rep. : C. Smith
Sites Gf\ anq 7 _ Date Completed 181102 Northing Coord. " :IND
Vernon Hills, inois Drilling Method :HSA 3 114" Westing Coord. :ND
Project Number: 0161-001 Sampling Method : Continuous SS 24" Total Depth 119
Drilling Company : Patrick Drilling
o
Depth Li:) f, PID
in DESCRIPTION 0o a REMARKS
Feet 3 § E
n o
2|0 L)
0
-| Asphalt. _
] < Brown silty coarse to fine gravel and sand FILL, moist. SS-1
] Bléck, gray and olive brown mottled silty clay FILL, little. 1-3
o coarse to fine sand, trace coarse to fine gravel, medium 14"R 0 jqu=1t7"
7 plasticity, very stiff, moist. .
3 $S-2
] 3-5
_ . 0 qu=34"
4—: cL 18" R :
5 / $S-3
1 ‘ 5-7 0 |qu=31°
6 17"R wss
] /
] tact.
7 Sharp contact / SS-4
7 Black (2.5 y 2.5/1) organic CLAY topsoil, trace 7-9
g coarse to fine sand, moist. ‘oL 21"R Y qu=32"
1 Gradational contact. ' i
7 Light olive brown (2.5 y 5/4) silty CLAY with mottling little .
91 coarse to fine sand, trace coarse to fine gravel, medium $5-5
7 plasticity, very stiff, moist, oxidized/leached along fractures. 9-11 0 27
. . u=27"
10 22"R ' d
13 SS-6
] 11-13 0 [qu=21°*
12 18" R
13 cL ss-7
1 13-15 0 |qu=25
14 21"R
15 §S-8
% 15-17 0 qu=3.1"
16 21"R
17 Gradational contact. SS-9
] Dark gray (2.5 y 4/1) silty CLAY, little coarse to fine sand, 17 -19' 0 =a4r
18| trace coarse to fine gravel, very stiff, medium plasticity, 22"R qu = 3.
< unoxidized, unleached, moist. CL
19 -'LTotal Depth at 19' bgs. Dry.

L
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ENSANFE

LOG OF BORING LTSSBA02

(Page 1 of 1)

Liberty.ville Training Site Surface Elevation :ND EnSafe Rep. : D. Felter
Sites 6Aand7 Date ) : 617102 Northing Coord. :ND
Vernon Hills, lllinois Drilling Method : 4 174" HSA Westing Coord, :ND
Project Number 0161-001 Sampling Method : Continuous Split Spoon TOC Elevation :ND
Drilling Company : Patrick Drilling Total Depth : 23 feet
S Well: SBAD2
Depth g z oD Elev.: ND
in DESCRIPTION A a REMARKS
feet 2] § 5
2 1° @ I Cover
0 — 5
| Concrete i
11 Greenish gray and black (2.5y 3/2), silty clay FILL with SS-1
1 trace fine to coarse sand, trace fine gravel, medium 1-3' 0
2*_ plasticity, medium stiff, moist. 10"R
34 ss-2
4 CL 35 0
i 1R
5_
S$8-3 R
6 1 5.7 0 M — Grout
—_ 8"R
7t - _
| Light brown and gray mottled (2.5y 4/3), silty clay FILL with /’ SS4
8| trace fine to coarse sand, trace fine gravel, medium 7-9 0
4 plasticity, stiff, moist. 20"R
9
§S-5
10 cL 9-11' 0 -
i 20"R "
iy $S-6 nle
P 11-13' 0
J Greenish gray and black (2.5y 3/2), silty clay FILL with cLl 2R
13| trace fine to coarse sand, trace fine gravel, medium H
-\plasticity, medium stiff, moist. 133312 0 H
14— Brown and gray mottled (2.5y 4/3), silty clay FILL with trace 18"R H
15 | fine to coarse sand, trace fine gravel, medium plasticity, CL .
7] stiff, moist. SS-8 ‘.
] 15-17" ] .
16— 18" R ;
17 | Brown (2.5y 4/3), silty clay FILL with trace fine to coarse CL S A efraar
4 sand, trace fine gravel, medium plasticity, stiff, moist. 1373;3, 0 S 10" Screen
18— Multicolored fine to coarse sand and fine to medium gravel 18" R gs
1 FILL, very silty, moist. E
19+ 111 ss10 H-
i SMITT] 19-21' 0 g
21| $5-11 :
22 N 21-23' 0 S
| Dark gray (2.5y 4/1) silty CLAY with trace fine to coarse ¥R ST
23| sand, trace fine gravel, medium plasticity, stiff, moist. $5-12 [:
4 7 cL 23-25' ]
24 / 15'R
25
26—
27 —| Total Boring Depth - 25' bgs. )
28 1 Well Depth - 23' bgs. Dry, well does not make water.
29—

30—




ENSA E LOG OF BORING LTSSBA02A

(Page 1 of 1)

Libertyville Training Site Surface Elevation :ND Ensafe Rep. : C. Smith
Sites 6{‘-\ anq 7 ) Date Completed 1 6111102 : Northing Coord. :ND
Vernon Hills, lllinois Driling Method :HSA3 /4" Westing Coord. :ND
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth 128
.| Drilling Company : Patrick Drilling
o
Depth % z oD
in DESCRIPTION 9|2 a REMARKS
Feet [} é E
210 7]
0
| Asphalt. ]
1.4 Brown silty coarse to fine gravel and sand FILL, moist. SS-1
2 | Black, gray and olive brown silty clay FILL, little coarse to 119:.:;; 0 qu=134"
1 fine sand, trace coarse to fine gravel, medium plasticity,
7 very stiff, moist.
3- §§-2
N FE
5 SS-3
6 | 157:'2 0 jqu=34’
] LTSSBA2A07 (5-7)
7 SS-4 '
N . . 7 - \}
8 CL 21? 0 qu=37"
9 SS-5
- : -1 .
10| ' 922.. 0 |qu=3g8"
11 SS-6
. T 11-13
12 . 18" 0 qu=3.9*
13— S§S-7
§ : 13-15' =41
14— Sharp contact. 22" 0 qu=4.
- Light Olive brown (2.5 y 5/4) silty CLAY, little coarse to fine
15— sand, trace coarse to fine gravel, very stiff, medium -~ §S5-8
{ plasticity, moist. CL 15-17 .
16| P y 24" 0 qu=4.2
| Gradational contact. »
17— Dark gray (2.5 y 4/1) silty CLAY with brown (FEO2) §§-9.
-1 mottling, little coarse to fine sand, trace coarse to fine 17-19 | o |gu=4ar
18 gravel, medium plasticity, hard, moist, some vertical 22"
- fractures coated with FEO2.
19— . §§-10
i . 19-21 .
20— 24" 0 qu=4.3
. ) LTSSBA2_A21 (19-21)
21 ’ : CL SS-11
2] | o |
23] | SS-12.
1 : ‘ , 23-25
24 24" 0 qu=3.9"
n . ) . LTSSBA2A25 (23-25")
25 _| Total Depth at 25' bgs. Dry.
26

09-0!-!002 G\MMCCAFFERY\LVILLE LOGS\LTSSBAO2A.BOR
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ENSAFE

LOG OF BORING LTSSBA02B

(Page 1 of 1)

Libertyville Training Site Surface Elevation :ND . EnSafe Rep. : D. Felter
Sites 6{-\ anq 7 _ Date : 6/11/02 Northing Coord. :ND
Vemon Hills, lllinois Drilling Method : 4 114" HSA Westing Coord. :ND
Project Number 0161-001 Sampling Method : Continuous Split Spoon Total Depth ;19
: Driling Company : Patrick Drilling
o
(8]
Depth . T f, PID
in . DESCRIPTION 9% a REMARKS
feet é g
1] «
>0 [77]
0 NAsphalt
1 Greenish gray, brown, and black mottled (2.5y 3/2), silty SS-1
B clay FILL with trace fine to coarse sand, trace fine gravel, 1-3
2 i medium plasticity, medium stiff, moist. 15"R
3+ $S-2
i 3-5'
47 CL 16"R
5 $8-3
. 57
6 ] 14"R
7 554
8 | 7-9
_| Brown and gray (2.5y 4/3), silty CLAY with trace fine to 18"R
g | coarse sand, trace fine gravel, medium plasticity, stiff, 855
4 moist. : o 1'1,
10 1" R
11 556
] 1113
12 N
i CL 23"R
13+ 57
) 13-15'
14 20'R
15+ SS-8
7 15-17
16 18"R
17 o e — — . __
| Dark gray (2.5y 4/1) silty CLAY with trace fine to coarse SS'Q.
18j sand, trace fine gravel, medium plasticity, stiff, moist. . cL 121:,13
19
20—
21—
22
23—
24
25
26—
27 - Total Boring Depth - 19’ bgs. Dry
28
29—

30
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ENSANFE

' LOG OF BORING LTSSBA02C

(Page 1 of 1)

_ Libertyville Training Site Surface Elevation  : ND EnSafe Rep. : D. Felter
Stes6Aand 7 - Date 1 6/12/02 Northing Coord. *ND
Vermon Hills, lllinois . Drilling Method -4 1/4" HSA Westing Coord. :ND
" Project Number 0161-001 Sampling Method : Continuous Split Spoon Total Depth 119
Drilling Company : Patrick Drilling
o
Depth g z oD
in DESCRIPTION n|a a REMARKS
feet 2 é E
%) @
o0 (%]
o -
NAsphalt
1 Brown, gray, and black mottled (2.5y 3/2), silty clay FILL

with trace fine to coarse sand, trace fine gravel, medium

| plasticity, medium stiff, moist.

N\

CL

8-

9]
10
11
12
13
14
15
16

17

18—
19-
20
21
22
23]
24
25
26
27-]
28]
29

Brown and gray (2.5y 4/3), silty CLAY with trace fine to
coarse sand, trace fine gravel, medium plasticity, stiff,
moist.

| Dark gray (2.5y 4/1) silty CLAY with trace fine to coarse

sand, trace fine gravel, medium plasticity, stiff, moist.

cL /
S$S-7

CL

Total Boring Depth - 19' bgs. Dry

30
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(Page 1 of 1)

09*& G\AMCCAFFERY\LVILLE LOGS\LTSSBA02D.BOR

Libertyville Training Site Surface Elevation :ND Ensafe Rep. : C. Smith
Sites 6A-and 7 ) Date Completed 1 6/11/02 Northing Coord. :ND
Vernon Hills, lllinois Drilling Method :HSA 3 1/4" Westing Coord. :ND
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth 119
Drilling Company : Patrick Drilling
]
Depth 2 z oD
in DESCRIPTION 0o a REMARKS
Feet ’ QI £
(%] [
2|0 »
0
1 Asphalt.
1 3 Brown silty coarse to fine grave! and sand FILL, moist. FL SS -1
-} Gray, black and olive brown silty clay FILL, little coarse to 1-3 0 |qu=42*
2 fine sand, trace coarse to fine gravel, medium plasticity, 16" R
- very stiff, moist.
3 SS-2
b -5 0 |qu=37+
4 21"R
:
5 §§-3
] CL|/ 5-7 0 jqu=35"
6 22"R
7-] SS-4
E 7-9 0 qu=4.2"
8 21"R
9] / SS-5° SS-5 Driven on coarse gravel
1 9-11 )
0o __ e _ 2"R
- Light Olive brown (2.5 y 5/4) silty CLAY, little coarse to fine
1 sand, trace coarse to fine gravel, very stiff, medium
11 plasticity, very stiff, moist, leached, oxidized, along -. SS-6
7 fractures. 1-13
7 0 qu=3.2"
1 2 —— 24“ R
13 88-7
] 13-15" |
N 0 qu=3.1"
14] cL 21"R .
15{ SS-8
E . 15-17 0 |qu=34
16— 18" R
17 ' SS-9
1 17-19 0 lqu=40r
18— Dark gray (2.5 y 4/1) silty CLAY, little coarse to fine sand, 24"R
- trace coarse to fine gravel, very stiff, medium plasticity, CL
19 2| moist, unoxidized/unleached.
E Total Depth at19' bgs. Dry.
20
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ENSAFE

LOG OF BORING LTSSBAO3

(Page 1 of 1)

Liberty_ville Training Site Surface Elevation :ND _ EnSafe Rep. : D. Felter T
Sites6Aand 7 Date 1 6/8/02 Northing Coord. :ND
Vernon Hills, Hlinois Drilling Method : 4 14" HSA . Westing Coord. :ND
Project Number 0161-001 Sampling Method : Continuous Split Spoon " TOC Elevation :ND
Drilling Company : Patrick Drilling Total Depth : 23 feet
S Well: SBAO3
Depth 2 z oD Elev.: ND
in_ DESCRIPTION 2% a REMARKS
feet 73 é g . _
219 hid i} e Cover
— &=
0 _NAsphalt R
1 Greenish brown, gray, and black (2 5y 3/2), silty clay FILL g
7 with trace fine to coarse sand, trace fine gravel, medium
2‘_ plasticity, medium stiff, moist.
3—- . " . 0-
4-] CL . )
5 B ’
- 855;1 0 "+ |- {—Grout
6 14"R -
7 - - R
.| Dark grayish brown (2.5y 4/2) and gray (2.5y 5/1), siity clay Ss-2 _ -
8| FILL with trace fine to coarse sand, trace fine gravel, 7-9 o Nk
{ medium plasticity, stiff, moist. 15"R -
9+ / . 883 -
j 9-11" 0 :
10—~ 18" R .
- ss4 | nlw
CL 1113 0.
12 - 20" R
13— SS-5 .
. 13-15 0 H
14 5 16'R H
15 - 886 . E
i 15-17" 0 i
16+ . 18"R 0o
17— Multicolored fine to coarse sand and fine to medium gravel ’ 0 0 Scraet
1 FILL, very silty. Saturated and muddy at 19'. 1375;2 o 1 70" Screen
- H
18 1 16" R )
} SM 1] e
19 $S-8 il
19-21" ] H
20 14°R g
| Dark gray (2.5y 4/1) silty CLAY with trace fine to coarse , .
22| sand, trace fine gravel, medium plasticity, stiff, moist. 211123 0 H
23'1 CL $S-10° -
23.25' 0
24__ 20"R
25
26—
27 - Total Boring Depth - 25’ bgs.
28 -+ Well Depth - 23' bgs. Wet at 17, saturated at 19".
29—

30—
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ENSANFE

L —————

LOG OF BORING LTSSBAO3A
(Page 1 of 1)

Libertyville Training Site

Surface Elevation :ND EnSafe Rep. : D. Felter
Sites 6Aand 7 Date 1 6111102 Northing Coord. :ND
Vernon Hills, Itlinois Drilling Method 14 14" HSA Westing Coord. <ND
Project Number 0161-001 Sampling Method : Continuous Split Spoon Total Depth .25
Drilling Company : Patrick Drilling
(]
Q
Depth F f) -
in DESCRIPTION 0| o = REMARKS
feet Q= E
173 o
S0 7]
o -
NAsphalt
1| Green, brown, gray, and black (2.5y 4/3), silty clay FILL
- with trace fine to coarse sand, trace fine gravel, medium
2“_ plasticity, medium stiff, moist. cL /
39 / §5-1
] 35 0
4] 17"R
§ .
T Dark grayish brown and gray (2.5y 4/3), silty clay FILL with Ss-2
6| trace fine to coarse sand, trace fine gravel, medium 5-7 0
| plasticity, stiff, moist. 18R
7 7] §S-3
7-9 0
8 n 20"R
9 ‘ sS4
0] cL 2R |
" $S-5
) 11-13' 0
12 . 18"R
13—
14
15— e e ——— ——— —
| Brown and gray (2.5y 4/3), silty CLAY with trace fine to
16 —| coarse sand, trace fine gravel, medium plasticity, stiff,
4 moist. ‘
17 g SS-6
18- cL s 0
19—
20
21—’7———————————,— ————— — e m e —— ———
| Dark gray (2.5y 4/1) silty CLAY with trace fine to coarse
22 | sand, trace fine gravel, medium plasticity, stiff, moist. /
23] CL S§-7
] 23-25 0
24—_ / 24"R
25
26
27— Total Boring Depth - 25' bgs. Dry
28
29—
.‘
30—




OMQZ G:\AMCCAFFERY\LVILLE LOGS\LTSSBAD3B.BOR

ENSAFE

LOG OF BORING LTSSBA03B

(Page 1 of 1)

Libertyville Training Site

| Surface Elevation :ND Ensafe Rep. : C. Smith
Sites 6A anq 7 Date Completed 1 6/12/02 Northing Coord. :ND
Vernon Hills, Hlinois Drilling Method "HSA 3 14" Westing Coord. :ND
Project Number: 0161-001 Sampling Method  : Continuous Split Spoon Total Depth 119
Drilling Company : Patrick Drilling
[
Depth : g z oD :
in DESCRIPTION v o a REMARKS
Q £
Feet (2] é ©
S0 )]
0 1 Asphalt. °&°
. 7 Brown silty coarse to fine gravel and sand FILL, moist. GM =11, SS . 1
7 Gray, black and olive brown silty clay FILL, little coarse to 1-3 .
» 7 fine sand, trace coarse to fine gravel, medium plasticity, / 19" R 0 |qu=17
1 stiff, moist.
3] 'SS-2
. 3-5 0 qu=34"
4] 21"R
] CL
5 $s-3
] 5-7 0 |qu=32
6 17"R
7 Sharp contact. / SS-4
: - 7-9
- Light olive brown (2.5 y 5/4) silty CLAY, little coarse to fine o 0 qu=3.1*
81 sand, trace coarse to fine gravel, very stiff, medium 20"R :
1 plasticity, moist.
9 SS-5
- - L]
i 9-m 0 qu=2.28"
10 _: 24“ R
11 _: S§-6
E 11-13 0 |qu=38*
12 cL 24"R
1 3_: §S-7
; 13-15 0 qu=4.2"
14— 24" R
N ' SS-8
15 - Fractured, leached and oxidized, Fe O2 on fractures. 15. 17 _
b ) 0 |qu=39°
16— 24"R :
7 Gradational contact.
7 Dark gray (2.5 y 4/1) silty CLAY, little coarse to fine sand,
17— trace coarse to fine gravel, very stiff, medium plasticity, S§-9
- moist. 17-19' '
] CL 0 qu=4.1"
18 24" R
19 ] Total Depth at 19' bgs. Dry.
20-]




OQ—Ol-l!OZ G\AMCCAFFERY\LVILLE LOGS\LTSSBAO3C.BOR

ENSANFE

LOG OF BORING LTSSBAQ3C
' (Page 1 of 1)

Libertyville Training Site

Surface Elevation :ND Ensafe Rep. : C. Smith
Sites 6Aand 7 Date Completed - 6112402 Northing Coord. :ND
Vernon Hills, lllinois Drilling Method : HSA 3 1/4" Westing Coord. :ND
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth’ 7
Drilling Company : Patrick Drilling :
o
Depth : % % o )
in DESCRIPTION 0L = ' REMARKS
Feet Q é E
[ ]
210 %]
0 -| Asphalt.
1 3 Brown silty coarse to fine gravel and sand FILL, moist. SS -1
7 Black, gray and olive brown silty clay FILL, little coarse to 1-3 .
2] fine sand, trace coarse to fine gravel, medium plasticity, 19"R 0 qu=3.1
- very: stiff, moist.
3] )
] 3.5
4 OR
. CL
5-1 ss-3
] 5-7
3] 0 qu=4.2*
6 8"R
7] Sharp contact. SS-4
] _ 7.9
7] Light Olive brown (2.5 y 5/4) with gray mottling, little coarse i 0 qu=338"
8— to fine sand, trace coarse to fine gravel, very stiff, medium 24"R
1 plasticity, moist, leached, oxidized, Fe Q2 lining fractures.
g SS-5
4 9-11" :
- - o} qu=3.4"
10 24"R
11 { "8§-6
] 11-13
i 0 qu=27"
12 CcL 24"R
13 §s-7
] 13-15'
] 0 qu=29"
14— / 24"R .
]
15— SS-8
] 15-17
] 0 |qu=38
16 - 24"R
] . .
17 -] Dark gray (2.5 y 4/1) silty CLAY, little coarse to fine sand, | CL
-\ trace coarse to fine gravel, very stiff, medium plasticity,
J\unleached, unoxidized, moist.
18- Total Depth at 17° bgs. Dry.




E’VSAFE LOG OF BORING LTSSBA03D

(Page 1 of 1)

OQwQZ GMMCCAFFERY\LVILLE LOGS\LTSSBA03D.BOR

Libertyville Training Site Surface Elevation :ND Ensafe Rep. : C. Smith
Sites A and 7 _ Date Completed 1 6/12/02 Northing Coord. :ND
Vernon Hills, lllinois Drilling Method HSA3 14" Westing Coord. ND
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth T
‘Drilling Company : Patrick Drilling
. o
Depth Lf) % PID
in : DESCRIPTION v a REMARKS
Feet 2 é E
0 ©
210 n
0 1 Asphalt.
] -| Brown silty coarse to fine gravel and sand FILL, moist. S5 -1
1| Gray, black and olive brown silty clay FILL, little coarse to g 1.3
7| fine sand, trace coarse to fine gravel, medium plasticity, 0 |qu=32
2 - very stiff, moist. 8"R g
3] ' - - $S-2.
] 3-5
i 0
4 2"R
] CL
5] c SS-3
] ' 5-7
| 0 qu=3.7"
63 14"R
7-] Sharp contact. L - 85-4
TLight Ofive brown (2.5 y 5/4) with gray mottiing silty CLAY, 7-9 o |qu=32
8] little coarse to fine sand, trace coarse to fine gravel, very 24" R
- stiff, medium plasticity, moist, leached, oxidized, Fe 02
4 coating vertical fractures. )
9-] SS-5
] 9-17 :
] -0 qu=3.7"
10 24"R :
11 SS-6
] 11-13 -
7 19"R 0 qu = 2.4*-
12 cL -
" 13- Fractures more numerous below 13' bgs. i ' © 8S-7
] : 13-15'
N . : 0 qu=29*
14+ ’ . 24"R .
15— Ss-8
7 ‘ . . - 15-17
i . 0 qu=39"
16— y ‘ 24"R
'17 ] Total Depth at 17' bgs. Dry.
18-




09-04—!002 G\AMCCAFFERY\LVILLE LOGS\LTSSBAQ4.BOR

ENSANFE

LOG OF BORING LTSSBA04

(Page 1 of 1)

Libertyville Training Site Surface Elevation :ND EnSafe Rep. : D. Felter
Sites GA anq 7 ) Date : 6/8/02 Northing Coord. :ND
Vernon Hills, lllinois Drilling Method 14 174" HSA Westing Coord. :ND
Project Number 0161-001 Sampling Method : Continuous Split Spoon TOC Elevation :ND
Drilling Company : Patrick Drilling Total Depth 1 25 feet
6 Well: SBAO4
Depth 2 z oD Elev.: ND
in DESCRIPTION a a a REMARKS
feet (%] § E M
2 © @ 4 Cover
0 T d and gravel FILL i T
n v .
. an sand and g smil r
] SS-1 ol
2| Dark gray, brown, and black mottled (2.5y 3/2), silty clay 1-3 Y -
| FILL with trace fine to coarse sand, trace fine gravel, 14"R P
3 —| medium plasticity, medium stiff, moist. ss-2 o
i ’ 3.5 0 1T
4 16"R a
5 « $8-3 T
6—| Fiberous organics at 6'" 1%"7R ° RER .
i - |- +—Grout
i $S-4 [
8 R 7-9' 0 a
. .| Greenish gray and gray (2.5y 4/3), silty clay FILL with trace /‘J 15"R <1
g-{ fine to coarse sand, trace fine gravel, medium plasticity, 555 -
- stiff, moist. ° 1'1, o L
- 1
10-] 18" R b
= - . .
" 56 [
12 113 0 A%
i cL 17"R I
137 S$S-7 i
l 1315 0 .
14—_ 17"R
15 sso g
i 1517 0 .
16 R g
7 Multicolored fine to coarse sand and fine fo medium gravel SS9 51 '
18 FILL, very silty. Wet at 20.5". 112;13 0 Bk
%] 5510 10 screen
i 19-21' 0 g.
20 R q
21 se11 |- H
] 21-23 0 .
22 L q
23 $S-12 A
24 7 23-25' 0 H.
| Dark gray (2 5y 4/1) silty CLAY with trace fine 1o coarse 18"R Rag
25— sand, trace fine gravel, medium plasticity, stiff, moist. e
1 cL SS-13 e
25-27 0 .
26— 10" )
27 Lo
28— Total Boring Depth - 27" bgs.
29 1 Well Depth - 25' bgs. Wet at 20.5'.

30—




EN SAE LOG OF BORING LTSSBAO4A -

(Page 1 of 1)

Libertyville Training Site Surface Elevation :ND . EnSafe Rep. : D. Felter
Sites 6A and7 Date 1611402 Northing Coord. :ND
Vernon Hills, lllinois Drilling Method : 4 1/4" HSA Westing Coord. :ND

Project Number 0161-001 Sampling Method : Continuous Split Spoon Total Depth .27

Drilling Company : Patrick Drilling

Depth o
in DESCRIPTION

feet

PID REMARKS

USCS
GRAPHIC
Sample No.

NAsphalt

1— Gray, black aﬁd brown (2.5y 4/3), silty élay FILL with trace
1 fine to coarse sand, trace fine gravel, medlum plasticity,
) medium stiff, moist.

1 _ ' cL
’ S8-1

9-11' 0
1°j 20"R
11

: Multicolored fine to coarse sand and fine to medium gravel
18_j FILL, very silty.

19~, SM §8-2

2. . T te2r 0
Lk 22" R

214

oo | L1
| Dark gray (2.5y 4/1) silty CLAY w1th trace.fine to coarse / )y
23] sand, trace fine gravel, medium plasticity, stiff, moist. ’ ss-3
24 ) : CL 23-25' 0
] 21"R

25

26—
27—- Total Boring Depth - 27° bgs. Wet in sand zone.
28
29-

osgz GAAMCCAFFERY\LVILLE LOGS\LTSSBAO4A BOR

30--




09’! GAAMCCAFFERY\LVILLE LOGS\LTSSBA04B.BOR

ENSANFE

LOG OF BORING LTSSBA04B

(Page 1 of 1)

Libertyville Training Site Surface Elevation :ND Ensafe Rep. : C. Smith
Sites 6Aand 7 Date Completed ~ :6/11/02 Northing Coord. :ND
' Vernon Hills, lllinois Driling Method HSA3 114" Westing Coord. :ND
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth 25
Drilling Company : Patrick Drilling :
o
Depth % ﬁ - .
in DESCRIPTION n | o a REMARKS
Feet Q é €
@D @
|0 (4]
0
_| Broken Asphalt.
1_| Brown silty coarse to fine gravel and sand FILL, moist. SS-1
-| Gray, black and olive brown mottled silty clay FILL, some 1-3 0 |qu=as+
2 coarse to fine sand, little coarse to fine 17"R '
- gravel, hard, medium plasticity, moist.
3 §5-2
J 3-5 —ae
<4 19'R 0 qu=3.7
5 S$-3
- 5-7
" 0 qu=34"
67 9"R
7 SS-4
. 7-9 .
8 CcL 14" R 0 qu=3.7
9 SS-5
] 9-11 g
10 17"R 0 qu=3.4
1 SS-6
i 11 - 13 4w
12— 17"R 0 qu=31
13— SS-7
14 1 1:;;:?5 0 |qu=3.1"SS57
Tt e — = Driven on coarse gravel/cobble at 13.9'
- Coarse gravel and cobbles, some coarse to fine sand with Won refusat of split spoon
15| clay, FILL, moist. .o .4 SS-8
- oy 15T o
16— lt:: n4 9"R 0 qu=34
7 W .Dco.né
17 G AP SS-9 Very hard
- oo 17 -19' 0
18— o] 4R
19 , sy 8S-10
1 Dark gray (2.5 y 4/1) silty CLAY, little coarse to fine sand, / 1191;? 0 | Very hard
20+ trace coarse to fine gravel, hard, medium plasticity, moist.
21 SS - 11
4 21-23
" 0 Very hard
22— cL 7"R
23 SS-13
] 23-25 4 an
24 - 21!- R 0 qu=43
25 | Total Depth at 25' bgs. Dry.
26—




0”)2 G:\AMCCAFFERY\LVILLE LOGS\LTSSBAQ4C.BOR

ENSANFE

LOG OF BORING LTSSBA04C

(Page 1 of 1)

Libertyville Training Site Surface Elevation :ND . Ensafe Rep. 1 C. Smith
Sites Gf\ anq 7 ) Date Completed 1 6/11/02 Northing Coord. :ND
Vernon Hills, Illinois Drilling Method :HSA 5 1/4" Westing Coord. :ND
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth 19’
. : Drilling Company : Patrick Drilling
o
Depth % E PID
in DESCRIPTION » | o a REMARKS
Feet 3 é E
(%2} ©
210 (4]
0 T
1 Broken Asphalt. :
; ] Brown silty coarse to fine gravel FILL, very dense. cmi$l’ sS4
. _ . _ olde 1 . 3
1 Gray, black and olive brown mottied silty clay FILL, some " 0
2 coarse to fine sand, little coarse to fine 17"R
1 gravel, very stiff, medium.plasticity, moist. _
3 SS-2
3-5 0 |qu=37
4 19"R
5 $S-3
: 5-7 0 |qu=34*
6] 22"R
3
7 CcL SS-4
. 7-9 0 |qu=27"
8- 18"R
9 8S-5
5 9-1 0 qu = 3.9*
10 17"R
11 { SS-6
] 11-13 o |queaer
12 14" R
43 Light olive brown (2.5'y 5/4) silty CLAY, gray and reddish sS-7
- brown mottling and oxidation, trace coarse to fine sand, \
] trace coarse to fine gravel, very stiff, moist, oxidized, / 13-15 o |qu=37
14 leached, fractures, vertical with Fe O2 lining. -17.0 21"R )
7 Gradational contact
15 CL SS-8
] 15-17 0 |qu=24*
16 24"R-
17 $S-9
1 Dark gray (2.5 y 4/1) silty CLAY, little coarse to fine sand, 17 -19' .
81 trace coarse to fine gravel, very stiff, medium plasticity, 24" R 0 |qu=25
18— moist. . : CL /
19 - Total Depth at 19' bgs. Dry.




GNAMCCAFFERY\LVILLE LOGS\LTSSBAG4D.BOR

09-04-2002

ENSANFE

LOG OF BORING LTSSBAO4D

-

(Page 1 of 1)

Libeﬂ){ville Training Site Surface Elevation : ND. Ensafe Rep. : C. Smith
Sites GA anq 7 ) Date Completed 1 6/11/02 Northing Coord. :ND
Vernon Hills, lllinois Driling Method :HSA 3 14" Westing Coord. :ND
Project Number: 0161-001 -Sampling Method : Continuous Split Spoon Total Depth c21
Drilling Company : Patrick Drilling
o
Depth : Lf) %
in DESCRIPTION 0|z a PID REMARKS
Feet Sl E
[} ©
' 2|0 (%]
0
| Asphalt.
Brown silt tofi I FILL, ist.
1 _| Brown silty coarse to fine grave mois SS-1
| Gray, black and olive brown mottled silty clay FILL, little 1-3 0 qu=3.4*
2 coarse to fine sand, little coarse to fine gravel, very stiff, 14"R
1 medium plasticity, moist. '
3 §S-2
i 3-8 0 =32
4- 11"R au=s
5_| §5-3
] 5-7 0 =34
6 — 24"R gu =3
7 SS-4
1 c -9 0 =41
8| i8"R qu = 4. v
9 SS-5
E 9-11 0 =3.1¢
10-] 21"R =3
11+ ‘§S-6
R / 11-13% 0 "= 3.4°
12 24"R u=s4
13~ Sharp contact. . S§-7.
Light olive brown (2.5 y 5/4) silty CLAY with gray mottiing, 13-18 0 |qu=26
14— little coarse to fine.sand, trace coarse to fine gravel, 24"R
| medium plasticity, very stiff, moist.
15 SS-8
i 15-17 0 |qu=29¢
16 24"R qu=2.
i CL
17 — SS-9
i 17-19 o |qu=sa
18— / 16" R
19| Gradational contact SS-10
- Dark gray (2.5 y 4/1) silty CLAY, little coarse to fine sand, 19-2¢1 0 =320
20 -] trace coarse to fine gravel, very stiff, medium plasticity, cL 24" R q ’
| moist.
2 _| Total Depth at 21° bgs. Dry.
22 |




09-04-2002

GMAMCCAFFERY\LVILLE LOGS\LTSSBAO4E.BOR

ENSAFE

LOG OF BORING LTSSBAO4E

(Page 1 0of 1)

Libertyville Training Site Surface Elevation :ND Ensafe Rep. . : C. Smith
Sites 6{5\ and_ 7 _ Date Completed - 6/11/02 Northing Coord. *ND
Vernon Hills, Winois Drilling Method :HSA 3 /4" Westing Coord. :ND
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth 13
Drilling Company : Patrick Drilling '
o
Depth :(l:_) % PID
in DESCRIPTION 0o a v REMARKS
Feet o 8 é E
[3:3
>0 w
0
- Asphailt.
1 Brown silty coarse to fine gravel FILL, moist.
1 §S-1
< Gray, black and olive brown mottled silty clay FILL, little 1.3
7 coarse to fine sand, little coarse to fine gravel, very stiff, 0 qu=3.1°
2 | medium plasticity, moist. 19"R ’
] cL '
3] . SS-2
] 3-5 _ .
4 Sharp contact. 0 qu=3.4"
4— Black (2.5 y 2.5/1) organic top soil, trace coarse to fine 17"R
| sand, trace coarse to fine gravel, medium plasticity, very oL
4 stiff, moist. )
S— Lignht olive brown (2.5 y 5/4) silty CLAY, little coarse /” Ss-3
_| to fine sand, trace coarse to fine gravel, very stiff, moist, ,
.| leached with some gray mottling, oxidized. 5-7
1 0 |qu=34*
6 22"R
i
7.] /) ss-a
] 7-9
4 0 qu = 3.4*
8 24"R
9] CL $S-5
i 9-11"
4 0 qu =3.1"
10 19"R .
11 $S-6
] S 11-13" S
] 0 {qu=27"
12 - / 22"R
] Total Depth at 13' bgs. Dry. Auger Refusal at 13'.
13-
14|




MSAE | LOG OF BORING LTSSBBO01

(Page 1 of 1)

Libertyville Training Site Surface Elevation :ND - Ensafe Rep. : C. Smith
Sites6Aand 7 Date Completed 1 4126/02 Northing Coord :ND
Vernon Hills, Illinois } Drilling Method 14 14" HSA Easting Coord :ND

Project Number: 0161-001 Sampling Method - Split Spoon Total Depth 118

Drilling Company : Patrick Drilling

Depth

in DESCRIPTION

PID REMARKS
Feet

Uscs
GRAPHIC
Sample No.

09!-!002 G\AMCCAFFERY\LVILLE LOGS\L.TSSBB01.BOR

o
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w

H
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w

CL
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H
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30

Olive brown (2.5y 4/3) silty CLAY, stiff, medium plasticity,
moist. : .

—_
[4,)

-
»

SS-2 LTSSBBO118 and duplicate
1818 o |(16-18)

—_
-~

Total Depth at 18' bgs. Dry.

-
-]

-
©
I




09-04!002 G\AMCCAFFERY\LVILLE LOGSW.TSSBB01A.BOR

ENSAFE

LOG OF BORING LTSSBB01A

(Page 1 of 1)

Libertyville Training Site Surface Elevation :ND Ensafe Rep. : C. Smith
Sites €A and 7 Date Completed 4125102 Northing Coord. « - :ND
Vernon Hills, illinois Drilling Method 4. 1/4" HSA Westing Coord. :ND
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth 119
Drilling Company : Patrick Drilling
’ =]
Depth (-J—:) E -
in DESCRIPTION n | o - REMARKS
Feet 2 § E
1, ©
210 (%]
0 J\Asphalt
1 Brown sandy gravel FILL, moist.
- SS -1
7 Olive brown, black and gray silty clay FILL, trace coarse to 1-3.
P fine sand, trace coarse to fine gravel, medium plasticity, OR -
] very stiff, moist. :
3 8S-2
] 3-5 0
’44 19" R
5 §S-3
. 5-7 0
6 20"R
7 SS-4
. 7-9 0
8- 11"R
i o
] ) 0
10] 7R
115 $S-6
E 11-13 o
12— 11"R
1 Glive brown (2.5y 4/3) sitty CLAY with brown -
13— mottling, stiff, medium plasticity, moist. % SS-6
] 13-15
] 0
14—_ 14" R
15 ct sS-7
3 15-17
] 0
16 19" R
17 - SS-8
- Dark gray (2.5y 4/1) silty CLAY, trace coarse to fine sand, 17-19 0
1 B—: trace coarse to fine gravel, medium plasticity, stiff, moist. oL 24" R
19 ] Total Depth at 19" bgs. Dry

1

20




UWQZ GMMCCAFFERYWVILLE LOGS\LTSSBB018.BOR

ENSANFE

LOG OF BORING LTSSBB01B

(Page 1 of 1)

Libertyville Training Site

y Surface Elevation :ND Ensafe Rep. : C. Smith
Sites6Aand 7 Date Completed 1 4125102 Northing Coord. :ND
Vemon Hills, Ilfinois Drilling Method 14 1/4" HSA Westing Coord. :ND
Project Number: 0161-001 Sampling Method : Continuous Split Spoon :
Drifling Company : Patrick Drilling
o
Depth % f’ PID .
in DESCRIPTION nia a REMARKS
Feet 3 § E
17 ©
10 (7]
0 7 Asphalt :
-| Brown sandy gravel FILL.
11 Black organic CLAY topsoil, trace coarse to fine sand, §§-1
] medium plasticity, stiff, moist. 1-3
. oL " 0
2 8"R
33 Olive brown (2.5y 4/3) gray motiied silty CLAY, little coarse sS§-2
1 to fine sand, trace coarse to fine gravel, / 3.5
1 very stiff, medium plasticity, moist. - 0
4-] 9"R
5 SS-3
5-7 0
6] 16" R
] CL
7 SS-4
] 7 7.9
N 0
8 18" R
9+ $8-5
1 9-11 .
10 Graditional contact. 24"R
- Dark grayish brown (2.5y 4/4) silty CLAY, trace coarse o
113 fine sand, trace coarse to fine gravel, very stiff, medium SS-6
] plasticity, moist. )
. ' 1-13
] 0
12 24"R
13—: SS-7
] cL 13-15 0
14 18"R
15_: S§S-8
3 15-17 0
16} 18"R
17 - Graditional contact. g / $S-9
7 Dark gray (2.5y 4/1) silty CLAY, trace coarse to fine sand, 4 17-19' . o
-| trace coarse to fine gravel, very stiff, medium plasticity, "
18 moist. CL 24"R
19 ] Total Depth at 19' bgs. Dry
20




0%2 G:\MMCCAFFERY\LVILLE LOGS\LTSSBB02.BOR

ENSAFE

'LOG OF BORING LTSSBB02

(Pagé 10f 1)

Libertyville Training Site Surface Elevation
Sites 6A and 7 Date Completed
Vernon Hills, lllinois Drilling Method

Project Number: 0161-001 _ Sampling Method

Drilling Company

:ND

: 4/26/02

14 1/4" HSA

: Split Spoon

: Patrick Drilling

Ensafe Rep.
Northing Coord.

-Westing Coord.

Total Depth

: C. Smith
:ND

. :ND
1 25

Depth
in
Feet

DESCRIPTION

Samble No.

PID

REMARKS

11
l 12—
13
14
15—
16
17
18
19|
20
21—
22
23
24—

25—

uscs
GRAPHIC

“T'Concrete

Gray, black and olive brown silty clay FILL.

| Totat Depth at 25' bgs. Dry.

FL

§S-1

14"R
§S-2
16-18
18"R

SS-3
21-23'
8"R

§S-4
23-25
19" R

14-16".

LTSSBB0218
1 (16 - 18)

(23 .- 25"

LTSSBB0225 .j




09!-!002 GVMMCCAFFERY\LVILLE LOGS\LTSSBB02A.BOR

ENSAFE

LOG OF BQRI‘NG_LTSSB‘BOZA

(Page 1 of 1)

Libertyville Training Sife Surface Elevation :ND Ensafe Rep. : C. Smith
Sites6Aand 7 Date Completed : 4125102 Northing Coord. :ND -
Vernon Hills, lllinois Drilling Method 13114 HSA Westing Coord. :ND
Project Number: 0161-001 : Sampling Method - Split Spoon Continuous Total Depth 121
Drilling Company : Patrick Drilling
. o
Depth 2 2
in ~ DESCRIPTION @ |T B PID REMARKS
Feet 015 £
7] (]
o0 (%]
Ot aenrar :
. e"rov'\;ﬁ"sandy coarse to fine gravel FILL, wet - FL :
1~ Dark gray, black and brown silty clay FILL 818 '31
i ) 0.
2-] 8"R
3 §S§-2
i 3-5
4 12'R 0
5 S§-3
. © 5T
6- % 21"R 0
7 / SS-4
A 7-9
8 16"R 0
9_| §S-5
1 9-11 o
10— cL 19"R
11 SS-6
| 11-13
121 17"R 0.
13 SS-7
i 13-15
14 9"R 0
15— SS-8
1 15-17" o
16 13"R
17 SS-9
. 17-19 0
18- R -
19— / SS- 10 qu=22*
1 Gray (2.5y 5/1) silty CLAY, fittle coarse to fine sand, trace ' 19-27 o
20--| coarse to fine gravel, medium plasticity, very stiff, moist. cL ) 11"R
o1 | Total Depth at 21’ bgs. Dry. ]
22




OQwQZ GMMCCAFFERY\LVILLE LOGS\LTSSBB02B.BOR

ENSAFE

LOG OF BORING LTSSBB02B

(Page 1 of 3)

Libertyville Training Site Surface Elevation Ensafe Rep. . C. Smith
Sites 6A and 7 Date Completed -1 4124/02 Northing Coord. :ND
Veron Hills, lllinois Drilling Method HSA 4 1/4" Westing Coord. :ND-
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth 141
Drilling Company : Patrick Drilling
. . o
Depth . - % % PID
in DESCRIPTION n | a REMARKS
Feet . Q § E
w 5]
: 5|0 »
0 7 Asphalt
. 4 Brown sandy coarse to t?ne gravel, FILL, wet. GP s> ss. 1 Goarse gravel in shoe
~| Black, brown and gray silty clay FILL, trace coarse to fine - )
7 sand, trace coarse to fine gravel, medium plasticity, very -3
- stiff, moist. . . " 0
2 1"R
3 8§§-2
; 3-5 0
4 7R
5 $S-3-
] CL 5-7 0
6+ 9"R
7 SS-4
; 7-9 0
8- 11"R -
9 §5-5
] 9-11" .
10 16" R
7 Sharp contact ’
11 | Olive brown (2.5y 4/3) siity CLAY, trace coarse to fine / SS-6
7 sand, trace coarse to fine gravel, medium plasticity, very ’ 11-13 =27
5 stiff, moist. - 0. |54
124 - 14"R
13—: 8§5-7
] CL / 13- 15 o
14—: - 24"R qu=2.5*"
15 SS-8
] 15-17 qu=27"
] . 0
18-+ Gray 2.5y 571) siity CLAY; frace Goarse t6 fing sand, trace 10°R
-| coarse to fine gravel, medium plasticity, very stiff, moist.
17—: §S-9
] 17-19 qu=29*
18—: CL 19"R
19] ' §5-10 qu=28*
9 19-21
20 16 R'




0’2 G\AMCCAFFERY\LVILLE LOGS\LTSSBB02B.BOR

ENSANFE

LOG OF BORING LTSSBB02B

A (Page 2 of 3)
Libertyville Training Site Surface Elevation : Ensafe Rep. : C. Smith
Sites 6A and 7 Date Completed : 4124102 Northing Coord. :ND
Vernon Hills, Hlinois Drilling Method 1 HSA 4 14" Westing Coord. :ND
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth 141
Drilling Company : Patrick Drilling
o
Depth Lf) ﬁ PID
in DESCRIPTION 0o a REMARKS
Feet 2 é E
[%2] o
5|0 n
20
21 SS-11 0 qu=26*
. 21-23
22 24"R -
23] ss12 | |a=2s
7 23-25'
24 24"R
25 SS-13 o qu=21*
N 25-27"
26 24"R
274 Ss-14 o =26
b 27-29
za_: 24" R
29 SS-15 o qu=24"
] 29-31" .
30 cL 24"R
31+ $5-16 . =2
| 31-3%
32 24"R
33] $8-17 o |u=2T
] 33-35'
34 stiff 24"R
35 55-18 o |w= 1.9*
. 35-37'
36 24"R
37 SS-19 qu=14"
. 37-39'
38 24"R
39_: S$S-20 0 qu=1.7" '
' W
401 -




ENSAFE

LOG OF BORING LTSSBB02B

(Page 3 of 3)

Libertyville Training Site
Sites 6A and 7
Vernon Hills, lllinois

Project Number: 0161-001

Surface Elevation

.Date Completed

Drilling Method
Sampling Method

Drilling Company .

: Ensafe Rep. : C. Smith
-1 4124102 - . Northing Coord. :ND

THSA4 14" Westing Coord. :ND

: Continuous Split Spoon Total Depth 41

: Patrick Drilling )

'7 Feet

Depth ’ )
in DESCRIPTION

PID REMARKS

USCS
GRAPHIC
Sarﬁple No.

OQwQZ 6:\AMCCAFFERY\LV)LLE LOGS\LTSSBB02B.BOR

n
o
|

L1t

Total depth 41'. Dry

F-3
-

A IS rS A IS »
N ) [ a w N
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08-04-2002

G\ AMCCAFFERY\LVILLE LOGS\LTSSBB02C.BOR

ENSANFE

LOG OF BORING LTSSBB02C

(Page 1 of 1)

Libertyville Training S_ite Surface Elevation :ND Ensafe Rep. : C. Smith
Sites GA anq 7 ) Date Completed 1 4125102 Northing Coord. :ND
Vernon Hills, lllinois Drilling Method 14 114" HSA Westing Coord. :ND
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth c21
Drilling Company : Patrick Drilling
o
Depth Li) f, PID
in DESCRIPTION @i a “REMARKS
Feet ' ) 1] é g
210 (%]
01 sohalt -
E érowﬁ“sandy gravel FILL, wet. FL
1+ ) SS-1
- Black, gray and brown silty clay FILL. 1-3
2 8"R 0
3 SS-2
= CL 3 - 5! 0
4 147
5 §S-3
-1 Black (2.5y 5/1) organic CLAY (topsoil), trace coarse to fine 5-7 )
6 sand, trace coarse to fine gravel, medium plasticity, moist. | OL 13" 0
| Brown and gray mottled silty CLAY, medium plasficity, s?t.f'f
74 moist, leached, oxidized. §S-4
4 7-9
17" 0
8 cL
9 SS-5
1 9-11 0
10—"Glive brown (2.5y 4/3) siity CLAY, little coarse to fine sand, ) 24
4 trace coarse to fine gravel very stiff, medium plasticity,
11| moist. S§S5-6
] 11-13
12 24" 0
13 CL §S-7 Driven in coarse gravel at 13.3' bgs.
T 13-15' 0
14— 7"
15— SS-8 Coarse gravel at 15'.
b 16 -17'
B o m o o e e 0
. Gray (2.5y 4/1) silty CLAY, little coarse to fine sand, trace /u
7 coarse to fine gravel, high plasticity, stiff, moist.
17 - . SS§-9
. 17 - 19' o
18 12"R
| CL
19— SS-10
. 19-21 o
20 24"R
21 1 Total Depth at 21' bgs. Dry.




C’OZ G:MMCCAFFERY\LVILLE LOGS\LTSSBB02D.BOR

ENSANFE

'LOG OF BORING LTSSBB02D

¢

(Page 1 of 1)

21

1 Total Depth at 21' bgs. Dry. -

Libertyville Training Site Surface Elevation :ND Ensafe Rep. : C. Smith
Sites 6A and7 Date Completed : 4/25/02 - Northing Coord. :ND
Vernon Hills, Hiinois Drilling Method : 4. 1/4" HSA Westing Coord. :ND
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth 21
Drilling Company : Patrick Drilling .
(]
Depth ) % % PID '
in DESCRIPTION R = , REMARKS
Feet (%] § ¢Ev
| o |0 0
0
—ésnhalt 4
- Brown sandy gravel FILL, wet. GPI°*°
1 o]  8S-1
4 Brown, black and gray mottled silty clay FILL, little coarse td 1-3
2_| fine sand, trace coarse to fine gravel, medium stiff, medium 7R Y
plasticity, moist. CcL
3 §S-2
. 3-% 0
4 Black (2.5y 5/1) organic CLAY (topsoil), little coarse to fine oL 14" R
_| sand, trace coarse to fine gravel, high plasticity, medium .
\dense,moist _ _ _ _ ______________ .
5 Olive brown and gray mottied silty CLAY, little coarse to fing /Ll Ss 3
7 sand, little coarse to fine gravel, medium plasticity, stiff, 5-7 0
6| oxidized, leached. 18" R
7 SS-4
R CL 7-9 o
8 22"R
9 S§-5
J 9-11
- 0
10 24"R :
Gray (2.5y 4/1) silty CLAY, little coarse to fine sand, trace
11 coarse to fine gravel, medium plasticity, stiff, moist. SS-6
4 11-13
12 24"R °
13+ SS-7
§ 13-15' 0
14— 24" R
15— §S5-8
] 15-17
0
16 « 24"R
17 - SS-9
b 17 -19° 0
18 24"R
19— SS-10
y 19-271 o
20— / 24" R




GMMCCAFFERY\LVILLE LOGS\LTSSBB03.BOR

09-04-2002

ENSANFE

LOG OF BORING LTSSBB03

(Page 1 of 1)

Libertyville Training Site
Sites6A and 7
Vernon Hills, lllinois

Project Number: 0161-001

Surface Elevation
Date Completed
Drilling Method
Sampling Method
Drilling Company

:ND ' Ensafe Rep. . C. Smith
: 4/26/02 Northing Coord. :ND
14 1/4" HSA ’ Westing Coord. :ND
: Continuous Split Spoon Total Depth 14

: Patrick Drilling

Depth 3 z -
in | DESCRIPTION - 2% a . REMARKS
Feet : 0 é g
|0 (7]
0 .
]
1 J S8S-1
] 1-3
] ]
2—{ Black, brown and gray silty clay FILL. 14"
3] SS-2 LTSSBBO0305
] (3-57
] 3-5
] o
4 16"
5
6]
7] cL
8]
=
10 SS-3
] / 10-12"
i 0
11— Dark grayish brown silty CLAY, little coarse to fine sand, 24"
j trace coarse to fine gravel, medium plasticity, stiff, moist
12 / SS-4 LTSSBB0314
1 (12-14)
1 12-14"
13- /
14 - Total Depth at 14’ bgs. Dry.
15




09-0! IOZ GA\AMCCAFFERYWLVILLE LOGSWLTSSBB03A.BOR

ENSANFE

LOG OF BORING LTSSBB03A

(Page 1 of 1)

Libertyville Training Site - Surface Elevation  :ND - Ensafe Rep. : C. Smith
Sites GA and 7 ) Date Completed 1 4/25/02 Northing Coord. :ND
Vernon Hills, Hlinois Driling Method . :4 1/4" HSA Westing Coord. :ND
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth 119
Drilling Company : Patrick Drilling
o
Depth g z o .
in DESCRIPTION w o a REMARKS
Feet 3 § E
@ ©
210 7]
0 Asphalt
- Brown sandy gravel FILL, moist. FL
1~ . SS-1
-1 Olive brown, black and gray silty clay FILL, little-coarse to 1-3
- fine sand, little coarse to fine gravel, medium plasticity, very N 0
27 stiff, moist. , 9'R
3} S -2
] 3-5
] 0
4 16" R
5 $S-3
. 5-7 o
5_: 9"R
] CL
7 SS-4
] 7-9
b 0
8] 7R
9] $S-5
1 9-11
4 0
10 / 21"R
]
11 SS-6
7 Sharp contact AR 0
12— Dark grayish brown (2.5y 4/1) silty CLAY, trace coarse to 15" R
- fine sand, trace coarse to fine gravel, medium plasticity,
7 very stiff, moist.
13+ §S-7
E cL 13-15 0
14 8"R
15— . ) -8S-8
7 Gradational contact 15-17'
] Dark gray (2.5y 4/1) silty CLAY, trace to coarse to fine . 0
16— sand, trace coarse to fine gravel, medium plasticity, very 24"R
- stiff, moist.
17 S$S8-9
e CL .
. 17-19 .
18- 20"R
1 9_: Total Depth at 19' bgs. Dry.




osgn GMMCCAFFERY\LVILLE LOGS\LTSSBBO3F.BOR

ENSANFE

LOG OF BORING LTSSBBO3K

(Page 1 of 1)

Libertyville Training Site Surface Elevation :ND Ensafe Rep. : C. Smith
Sites 6Aand 7 Date Completed : 4125002 Northing Coord. :ND
Vemon Hills, lliinois Drilling Method 14 1/4" HSA Westing Coord. :ND
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth 47
Drilling Company . Patrick Drilling
o
Depth 2 z oD
in DESCRIPTION a1 a REMARKS
Feet » § g
' =R V) (7]
0 +-Asphalt >
7 Brown sandy gravel FILL. o va
GP| o .4
1 i i SS-1
7 Black, dark greenish brown and gray silty clay FILL, trace 1.3
;| coarse to fine sand, trace coarse to fine gravel, medium o
2 - plasticity, very stiff, moist. ™R
_ 3] S§§-2
- CL 3.5
1 0
4 12"R
5 SS-3
. _ 5-7 0
6 Black organic CLAY topsoil, trace coarse to fine sand, 18"R
| medium plasticity, stiff, moist.
] oL
7+ SS5-4
] 7-9 0
g -] Olive brown and gray mottled silty CLAY, little coarse to fing 22" R
< sand, trace coarse to fine gravel,
1 medium plasticity, very stiff, moist.
9 SS-5
] CL 9-11
] 0
10— 21"R
-
11 Gradational contact. ) $8-6
] Dark grayish Brown (2.5y 4/4) silty CLAY, little coarse to 11-13
127 fine sand, trace coarse to fine gravel, medium plasticity, 24" R 0
] very stiff, moist.
13- CL / SS-7
] 13-15'
- 24"R °
14-] Gradational contact.
Dark gray (2.5y 4/1) silty CLAY, trace coarse to fine sand,
15— trace coarse to fine gravel, medium plasticity, very stiff, SS-8
1 moist. ‘15 -
] CL - 0
161 24"R
1
17 1 Total Depth at 17' bgs. Dry.




OSQOZ GAAMCCAFFERY\LVILLE LOGSWL TSSBB04.BOR

ENSAFE

LOG OF BORING LTSSBB04

(Page 1 of 1)

Libertyville Training Site Surface Elevation
Sites 6A and 7 Date Completed
Vernon Hills, lllinois Drilling Method

" Project Number: 0161-001 Sampling Method
X Drilling Company

:ND

: 4/26/02

14 1/4" HSA

: Continuous Split Spoon
: Patrick Drilling ’

Ensafe Rep.
Northing Coord.
Westing Coord.
Total Depth

: C. Smith
:ND
:ND
1 25

Depth

n
Feet

DESCRIPTION

USCS
GRAPHIC
Sample No.

PID

REMARKS

!

Black, brown and gray silty clay FILL.

Gray (2.5y 5/1) silty CLAY, trace coarse to fine sand, trace
coarse to fine gravel, medium plasticity, stiff, moist

_| Total Depth at 25' bgs. Dry.

SS-1
/ 13-15'
4R

§§-2
15-17

CL 18"R

§S-3

21-23
CL / 24"

SS-4
23 - 2%
14"

LTSSBB0417
(15-17)

LTSSBB0425
+ MS/MSD
(23 - 25




MSAE LOG OF BORING LTSSBB04A

(Page 1 of 1)

Libertyville Training Site Surface Elevation :ND Ensafe Rep. : C. Smith
Sites6Aand 7 Date Completed : 4124/02 Northing Coord. :ND
Vernon Hills, lllinois Drilling Method : 4 1/4" HSA Westing Coord. :ND

Project Number: 0161-001 Sampling Method : Split Spoon Total Depth 21

Drilling Company : Patrick Drilling

Depth
in DESCRIPTION

Feet

PID |- REMARKS

UsCs
GRAPHIC
Sample No.

OQQN G\AMCCAFFERY\LVILLE LOGS\L.TSSBB04A BOR

14 . : Blind drill to 15’ bgs.

15 | Black, brown and gray mottled sitty clay FILL. 1853 '1 ;

16 ) ) 11"R

17 . CL[, $S-2
. : 17 - 19
18+ 16"R
+ Sharp contact /]

19 Gray (2.5y 5/1) silty CLAY, trace coarse to fine sand, trace SS-3
_ coarse to fine gravel, medium plasticity, stiff, moist 19- 21"

0
20 _ CL / 8"R
7 Total Depth at 21’ bgs. Dry.

21

22




MSAE LOG OF BORING LTSSBB04B

(Page 1 of 1)

Libertyville Training Site Surface Elevation . : ND N Ensafe Rep. : C. Smith
Sites 6{\ and 7 ) Date Completed 1 4/24/02 Northing Coord. :ND
Vemon Hills, lllinois Drilling Method : 4 1/4" HSA Westing Coord. :ND

Project Number: 0161-001 Sampling Method : Split Spoon Total Depth p21

Drilling Company : Patrick Drilling

Depth
in DESCRIPTION

Feet

PID REMARKS

USCS
GRAPHIC
Sample No.

OS-II-IOOZ GMMCCAFFERYWLVILLE LOGS\LTSSBB04B.BOR

_[Asphalt.

- : Blind drill to 17° bgs.
Brown, black and gray mottled silty clay FILL. ind drllto 17" bgs

17~ ' -+ 8§-1
] : 1 17-19
18 - 11"R

1 §S§-2
° Gray (2.5y 5/1) silty CLAY, trace coarse to fine sand, trace

coarse to fine gravel, medium plasticity, stiff, moist. . 19-21" 0
: CL 24"R qu=17

2 | Total Depth at 21° bgs. Dry.

22




0%&2 G\AMCCAFFERY\LVILLE LOGS\LTSSBB04C.BOR

ENSANFE

LOG OF BORING LTSSBB04C

-

(Page 1 of 1)

Libertyville Training Site Surface Elevation :ND Ensafe Rep. : D. Felter
Sites 6Aand7 Date Completed : 4/23/02 Northing Coord. :ND
Vernon Hills, llinois Drilling Method 1 41/4" HSA : Westing Coord. :ND
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth 24
Drilling Company - Patrick Drilling
o
Depth % % PID
in DESCRIPTION n | o REMARKS
Feet Q1% £ :
[5:]
2| O [77]
0 | Asphalt
1 Brown and gray mottled silty clay FILL. . SS-1
- Black and brown mottled silty clay, FILL, trace coarse to 1-3 0
2 fine sand, trace coarse to fine gravel, medium plasticity, 2"R
| very dense, moist.
3 SS§-2
4 3-5
4 | 2" R o
5 / SS-3
. 5-7
6 / 12" R o
7j SS-4 Asphaltic material in sample at 7.8
. 7-9 0
8 14"R
9 SS-5
- 9-11 0
10 alll R
11 §S-6
1 11-13 0
12— 17"R
13j SS-7
13-15' 0
14 18"R
15 SS-8
7 15-17 0
16 21"R
17 §S-9
7 17 -19' 0
18 16" R
19 - S$S8-10
1 Gray (2.5y 5/1) silty CLAY, trace coarse to fine sand, trace 19-271' 0
20— coarse to fine gravel, very stiff, medium plasticity, moist. 24" R
21 SS-11
- CL 21 - 23 0
22 24" R
23—
24 Total depth at 24'. Dry.




O%QZ G:\AMCCAFFERY\LVILLE LOGS\LTSSBB04D.BOR

ENSANFE

T ——

LOG OF BORING LTSSBBO4D

(Page 1 of 1)

Libertyville Training Site Surface Elevation :ND Ensafe Rep. : C. Smith
Sites 6_A and 7 ) Date Completed 1 4127102 Northing Coord. :ND
Vernon Hills, lllinois Driling Method :3 14" HSA Westing Coord. - :ND
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth 121
Drilling Company : Patrick Drilling
o
Depth % % PID
in DESCRIPTION 8 a a REMARKS
Feet [22] é g
. : 210 (%}
0
-_e?gv?famlts‘»andy gravel FILL, moist. ap wlen]
1 2ee]  8S-1
- Black, brown and gray silty clay FILL, little coarse to fine 1-3
»_| sand, trace coarse to fine gravel, medium plasticity, very 7R Y
stiff, moist. )
3 SS-2
. 3-5. 0
4~ 14"R
5 SS-3
1 CL 5-7 0
6 14"R
7 - SS-4
i 7-9 o
8- 6"R
9 SS-5
. 9-1¢
. ) (]
10— Sharp contact J
- Olive brown (2.5y 4/3) silty CLAY, little coarse to fine sand,
trace coarse to fine gravel, medium plasticity, very stiff,
1Mo SS-6
moist.
N 11-13 0
12— . 14"R
] CL
13- SS-7
i - 13-15'
0 g
14 12"R
T Olive brown (2.5y 4/3) with gray mottled siity CLAY, trace
15 coarse to fine sand, trace coarse to fine gravel, medium $S-8 ‘
{ plasticity, stiff, moist. 15-17
cL " 0
16 24" R
17 - SS-9
| Dark gray (2.5y 4/1) silty CLAY, little coarse to fine sand, 17-19
' trace coarse to fine gravel, medium plasticity, stiff, moist. " 0
18- . 24"R
19 CcL SS-10
| 19-21" 0
20 21"R
21 | Totat Depth at 21' bgs. Dry. /




G\AMCCAFFERY\LVILLE LOGS\LTSSBBO4E.BOR

09-04-2002

ENSAFE

. LOG OF BORING LTSSBBO4E -

(Page 1 of 1)

Libertyville Training Site Surface Elevation :ND Ensafe Rep. : C. Smith
Sites 6{\ and_ 7 ) Date Completed 1 4127102 Northing Coord. :ND
Vernon Hills, lllinois Drilling Method : 3 1/4" HSA Westing Coord. :ND
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth :21
Drilling Company . Patrick Drilling
. o
Depth % z -
in DESCRIPTION 0L a REMARKS
Feet 91 E
@D @
| O (7]
0t sphalt
. érowﬂ"sandy gravel FILL, moist.. GP RIS
1 ows]  8S-1
< Brown, gray and black silty clay FILL, little coarse to fine 7 1-3 o
2 | sand, trace coarse to fine gravel, medium plasticity, very 4"R
| stiff, moist. - '
3 §§-2
- 3-5 o
4 CL 12"R .
]
5 §S-3
- 5.7 ’
0
6 16" R
Black sand saturated, no odor, in shoe of sample.
7 | Olive brown silty CLAY, some coarse to fine sand, trace SS-4
| coarse to fine gravel, medium plasticity, stiff. 7.9
0
8-- 8"R
i CL
9 SS-5
1 9-11 .
10 16" R
11 - B_raw_n_gr_aVe—ly_C—L/iY_, ‘some coarse EJ?!He—san_d,_ _____ SS-6 Sampler driven on cobble/coarse grave! at
| hard, saturated. CL 11-13 . 11.3'.
12 o _____ 4"R 0
| Gray and ofive brown mottled siity CLAY, trace
coarse to fine sand, trace coarse to fine gravel, medium
13+ plasticity, very stiff, moist. 8S-7
e 13- 15 o
14— 4"R
15 CL SS-8
4 15-17 o
16 / 24"R
171 Gradational contact. 1873 '1;
18| Dark gray (2.5y 4/1) silty CLAY, trace coarse to fine sand, 24" R 0
trace coarse to fine gravel, medium plasticity, stiff, moist.
19 $S-10
CL .
y 19-21 0
20— 21"R
’1 7 Total Depth at 21' bgs, water at 20.7".




09@ GAMCCAFFERY\LVILLE LOGS\LTSSBCO1A.BOR

N
o

ENSANFE

LOG OF BORING LTSSBCO1A

(Page 1 of 1)

Liben)(ville Training Site Surface Elevation :ND Ensafe Rep. : D. Felter
Sites6A and 7 _Date Completed : 6/12/02 Northing Coord. :ND
Vernon Hills, lllinois Drilling Method 4 114" 1D HSA ‘Westing Coord. :ND
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth 118
Drilling Company : Patrick Drilling
o
Depth (f) M f’
in DESCRIPTION @z PP 2 REMARKS
Feet ' 8 é E
(']
- 2|0 %]
0
-| Asphalt SS-1
] 7 Brown sandy gravel FILL. FL 0 1-3'
- Olive brown, gray and black mixed silty clay FILL, trace 17"R
- coarse to fine sand, trace coarse to fine gravel, medium ’
2 | plasticity, medium stiff, moist. :
] SS-2
] 0 3-5'
3] 17"R
4
] CL . 883
] ‘A0 5-7
. 54 14" R
6]
] 554
’ 0 7.9'
7 , / 18"R
1 Sharp contact .
7 Olive brown and gray silty CLAY, trace coarse to fine sand, /
8 trace coarse to fine gravel, medium plasticity, stiff, moist. 555
1 0 9-11'
9 20"R
10
] SS-6
3 : 0 1113
1] cL 20"R.
12
- SS-7
] / 13-15'
13 20"R ‘
] ]
14
E Dark gray silty clay, trace coarse to fine sand, trace coarse | CL
15— to fine gravel, medium plasticity, stiff, moist.
7] Total depth at 15". Dry.
16 .
17
18—
19




GAAMCCAFFERY\LVILLE LOGS\LTSSBC018.BOR

09-04-2002

ENSANFE

LOG OF BORING LTSSBC01B

(Page 1 of 1)

Libertyville Training Site Surface Elevation “ND Ensafe Rep. : D. Felter
_ Sites6Aand 7 Date Completed 1 6/12/02 Northing Coord. :ND
Vernon Hills, llinois Drilling Method ;4 114" ID HSA Westing Coord. :ND
Project Number: 0161-001 Sampling Method : Continuous Split Spoon " Total Depth 113
Drilling Company : Patrick Drilling
. O
Depth % PPM f’
in DESCRIPTION 0l = REMARKS
Feet Q é E
@D @
210 w
0
? Asphalt FL 881
] 1 Brown sandy gravel FILL. 0 1:_3
1. Green, brown, gray and black mixed silty clay FILL, trace 16"R
1 coarse to fine sand, trace fine gravel, medium plasticity,
2 stiff, moist. :
] S8-2
] ‘CL o 3-5
3+ 15"R
4]
] S$S-3
] 0 5-7'
5 Black topsoil. 14" R
n oL
6 -| Brown and gray mottled weathered till. -z §S4
. 7?0 7-9'
7+ 2 2 20" R
] o .o
8] l# .2
] o . : §S-5
] 1o 9-11'
9] 7 23'R
] & .z
10-] o °e
E 0. " 8§56
] .2 o 1113
1 o .2 24"R
] > .o
12 72
] . o .o
13 3 Gray silty clay till. ;>
]
14
15{
16|
17 {
18
19
20




OMQZ G:\AMCCAFFERY\LVILLE LOGS\LTSSBC02 BOR

ENSANFE

LOG OF BORING LTSSBC02

(Page 1 of 1)

Libertyville Training Site Surface Elevation :ND Ensafe Rep. : C. Smith
Sites 6A and 7 : Date Completed : 4126102 Northing Coord. :ND
Vernon Hills, lllinois Drilling Method 1 41/4" HSA Westing Coord. :ND
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth 112
Drilling Company : Patrick Drilling
o
Depth % f’ PID .
in DESCRIPTION » | o a REMARKS
Feet Q é E
w ]
510 (%]
0
1
2—
3—
4
5
6
7.
8 SS-1
‘| Olive brown (2.5y 4/3) siity CLAY, trace coarse to fine 8-10
1| sand, trace coarse to fine gravel, medium plasticity, very 0
g | stiff, medium plasticity, moist. 12'R
10 . CL / §S-2 LTSSBC0212
- (10-12)
i 10-12'
4 o
11— 19"R
12 7| Total Depth at 12' bgs. Dry.




OQZ GMMCCAFFERY\LVILLE LOGS\LTSSBCO02A.BOR

ENSAFE

LOG OF BORING LTSSBCO02A

(Page 1 of 1)

Libertyville Training Site Surface Elevation :ND Ensafe Rep. : C. Smith
Sites 6A and7 Date Completed : 4125/02 Northing Coord. :ND
Vernon Hills, lllinois Drilling Method 1 41/4" HSA Westing Coord. ' ND
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth 119
Drilling Company . Patrick Drilling
o
Depth Lf) ‘ f’ p
in DESCRIPTION @ T a D REMARKS
Feet 3 é E
[ %2} [
520 »
]
:\Asphalt.
7 Brown sandy gravel FILL, moist. FL
1] . SS-1
:1 Black, olive brown and gray silty clay FILL, trace coarse to 1-3
- fine sand, trace coarse to fine gravel, medium plasticity, R 0
2 very stiff, moist.. 20"R
34 SS-2
] 3-5
| 0
4 CL 18" R
5 / $S-3
] 5-7
] 0
6 17"R
7 —:Péli;e- brown (2.5y 4/3) silty CLAY, little coarse to fine sand, 7 ss-4
- trace coarse to fine gravel, medium plasticity, very stiff, 7.9
7 moist. 0
8] 19"R
9 cL §5-5
; 9-11° .
10-] 22"R
11| Gradational contact. SS5-6
7 Light olive brown (2.5y 5/3) and dark medium brown (10y 11-13 0
127 4/4) mottied silty CLAY, trace coarse to fine sand, trace 24"R
- coarse to fine gravel, medium plasticity, very stiff, moist.
13- SS-7
. 13-15%
] CcL / 3 0
14 24" R
15 SS-8
] 15.17 o
16 -] Gradational contact. 24" R
- Gray (2.5y 4/2) silty CLAY, trace coarse to fine sand, trace L
1 coarse to fine gravel, medium plasticity, very stiff, moist.
17 SS-9
] cL 17-19' 0
18 —3 24"R
]
19.] Total Depth at 19' bgs. Dry.




09-0!-!002 GMMCCAFFERY\LVILLE LOGS\LTSSBC02B.80R

ENSANFE

LOG OF BORING LTSSBC02B

(Page 10of 1)

Libertyville Training Site Surface Elevation :ND Ensafe Rep. : C. Smith
Sites 6Aand7 Date Completed 1 4125102 Northing Coord. :ND
Vernon Hills, Hlinois Drilling Method 4 1/4" HSA Westing Coord. :ND
Project Number: 0161-001 - : Sampling Method : Continuous Split Spoon Total Depth A7
: Drilling Company : Patrick Drilling
o
Depth 2 Z oD
in DESCRIPTION 0 - REMARKS
Feet - 3 & £
D @
O (0O (%]
° +Asphalt. -
1 Brown sandy gravel FiLL, moist. )
] FL
1+ ’ : . S8S-1
- Olive brown (2.5y 4/3) and gray (2.5y 5/1) mottled 1-3
] silty CLAY, medium plasticity, stiff, moist. 0
24 4"R
]
3 SS-2
1 3-5
] 0
4 9"R
1
5 $5-3
] 5-7
] cL 0
6 10"R
7 SS-4
] 7-9
J [
8- 24"R
9—j SS-5
] 9-11
-| Gradational contact. ‘ 4" R 0
10 - Brown (7.5y 4/4) with little gray mottled silty CLAY, little
1 coarse to fine sand, trace coarse to fine gravel, medium
11 plasticity, stiff, moist. / SS-6
] 11-13
0
12— 24" R
13 cL s5-7
b 13-15'
] 0
14| 24"R
15 SS-8
7| Gradational contact. - 15-17"
16| Dark gray (2.5y 4/1) silty CLAY,_trace coarse to fine sand, 24" R 0
4 trace coarse to fine gravel, medium plasticity, stiff, moist. cL
17 4 Total Depth at 17' bgs. Dry.




G\AMCCAFFERYWLVILLE LOGS\LTSSBCO3A.BOR

09-04-2002

ENS/FE

LOG OF BORING LTSSBCO03A

(Page 1 of 1)

Libertyville Training Site

Surface Elevation :ND Ensafe Rep. : D. Felter
Sites 6A anq 7 Date Completed : 6/12/02 Northing Coord. :ND
Vernon Hills, INlinois Drilling Method : 4 1/4” HSA Waesting Coord. :ND
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth .21
Drilling Company : Patrick Drilling
o
Q
Depth I f) PID
in DESCRIPTION 0o a REMARKS
Feet Q § £ )
%) 5
oS00 n
5 .
| Asphalt/base
1 - - SS-1
Gray, black, green brown mixed silty clay FILL 1-3 0
) 0"R
2 -
] SS-2
3 3-5' 0
] 17"R
4]
] SS-3
5 5-7' 0
| cL 16" R
6 —
} SS-4
7 7-9 0
| 17"R
8
) §S-5
9 9-11' 0
| 16" R ,
10 -
Brown and gray mottled weathered silty CLAY.
) SS-6
M- - 11-13' 0
| 18"R
12
] SS-7
13 13-15' 0
] 20"R
14|
’ CL SS-8
15— 15-17 0
| 14" R
16—
T S§S-9
17— 17-19' 0
| 24"R
18
19 S5-10
| Weak red (2.5y 52) silty CLAY, high plasticity, soft 1521 0
20 CL
21

22—

Gray silty CLAY.




09-04-20I2 G\AMCCAFFERY\LVILLE LOGS\L.TSSBC03B.BOR

,_r--""-'-_“—'

Depth
in

Feet |

10-
-1
12 -

13-

14
15

16

17

18

19

20."

Libertyville Training Site | Surface Elevation
Sites 6A and 7 Date Completed
Vernon Hills, Illinois | Drilling Method
Project Number: 0161-001 | Sampling Method

Drilling Company

DESCRIPTION

| Asphatiibase

| Gray, green, brown, and black silty clay, FILL, trace coarse |
|to fine sand, trace fine gravel.

| Black top $oil -

Green brown and blue brown silty clay.

) Brown and gréy mottled silty clay.

Gray silty clay.

LOG OF BORING LTSSBCO3B

. (Page 10of1)

:ND - Ensafe Rep. : D. Felter
1 6112102 ' * Northing Coord. :ND
14 14" IDHSA ) Westing Coord. :ND
: Continuous Split-Spoon Total Depth AT

: Patrick Drilling

PPM REMARKS

USCS
GRAPHIC
Sample No.

CL [/ : 18"R

S$S-6

g C17"R

CL SS-7
13-15'
20"R

I

‘ SS-8
-V 15-17"

L 21"R




09-04-2II2 GMAMCCAFFERYWLVILLE LOGS\LTSSBCO03C.BOR

ENSNFE

ﬁ

Depth
in
Feet

10

140y

12

13-

14

16

18

19

20

15 |

17

Asphalt/base

" Libertyville Training Site Surface Elevation
Sites 6A and 7 Date Completed
Vernon Hills, lllinois Drilling Method
ﬁréjéct ‘Number. 0161-001 ' | sampling Method

DESCRIPTION

| Gray, brown and black mixed silty clay FiLL.

Black top soil.

Blue and green brown silty clay.

Brown and gray mottled silty clay.

Weak red (2.5y 5/2) silty clay, high plé-sticity, soft.

" Gray silty ciay.

Drilling Company

LOG OF BORING LTSSBC03C

(Page 1 of 1)

:ND Ensafe Rep. . D. Felter
1 6/12/02 Northing Coord. :ND

14 1/4" ID HSA Westing Coord. :ND

: Continuous Split Spoon Total Depth AT

- Patrick Drilling

PPM REMARKS

uscs
GRAPHIC
Sample No.

i
'
s
1
|
!

CL

oL

cL 5-7'

CL

CL: 15-17"




09-0, G\AMCCAFFERY\LVILLE LOGS\.TSSBC04.80R

ENSNAFE LOG OF BORING LTSSBCO04

e R - (Page 1 of 1)

Libertyville Training Site Surface Elevation :ND ) ’ Ensafe Rep. " C. Smith
Sites 6A and 7 Date Completed : 4/26/02 Northing Coord. :ND »
Vernon Hills, lllinois Drilling Method : 4 1/4" HSA Westing Coord. - :ND
Pljdje& Number: 0161-001 Sampling Method  : Continuous Split Spoon Total Depth 122
A "I Driling Company  Patrick Drilling

Depth
in
Feet

DESCRIPTION PID REMARKS

USCS
GRAPHIC
Sample No.

11|

12.

13-}
14- |
15-

16

17

18-

saturated, fill. . 18 - 20'

|
Gray coarse to fine sand, little coarse to fine gravel, loose, a SS-1 ]
i
19- . . 9"R 0 i
Ce J

20. swl 1 ss.2 : ‘ LTSSBC0422 and Dup.
' L 20-22 o | (20-22)

21 i : 18"R i

Total Depth at 22 bgs. Dry. o o

22l
i
i

23-




09-0@ GAAMCCAFFERY\LVILLE LOGS\LTSSBC04A.BOR

ENSNFE

e ——— g e

Depth
in
Feet

© .

11
12
13-

14.

15
I
16-

17
18.
19-
20

21-1
1

22-

23

24 |

"~ Project Number: 0161-001

Surface Elevation
Date Completed
Drilling Method
Sampling Method
Drilling Company

Libertyville Training Site
Sites 6A and 7
Vernon Hills, lllinois

DESCRIPTION

. Weathered -eisbi\é'l-t.'

Brown sandy gravel FiLL, moist. R
Black, brown and gray silty clay FILL, little coarse to fine

.| sand, little coarse to fine gravel, medium

plasticity, moist.

Gray (2.5y 4/1) silty CLAY, trace coarse to
fine sand, trace coarse to fine gravel, medium plasticity,
stiff, moist.

Total Depth at 23" bgs. Dry.

LOG OF BORING LTSSBC04A

(Page 1 of 1)

“ND Ensafe Rep.

:C.Smith
. 4/25/02 Northing Coord. *ND
14 14" HSA Westing Coord. :ND
: Continuous Split Spoon Total Depth 123
: Patrick Drilling
: B e e
!
Q g
I [}
0L s FID REMARKS
(] § £
(2] «
D210 »
E\ § SS-1
1-3
14 0
SS-2
3-5
1
7 0
SS-3
i 5-7
14" 0
/ SS-4
H
’ 7-9
! ‘ 17“ 0
SS-5
L 911
L2 °
CL ; i
SS-6
11-13
19" 0
SS-7
13-15
8" 0
SS5-8
15-17'
9" 0
SS-9
17 - 19
10“ O
SS-10
19 - 21"
10" Y
SS-11
cL 21-23 0
/ 18"




09-04-2I02 GVAMCCAFFERY\LVILLE LOGS\LTSSBC04B.BOR

ENSNFE

,,f—-'-'_—_-h-“

Depth
in
Feet

Libertyville Training Site
Sites 6A and 7
Vernon Hills, lllinois

Project Number: 0161-001

Date Completed
Drilling Method

DESCRIPTION

4

.
;\Asphait.

_ | Brown sandy gravel FILL, moist.
-;'6Iivémt'>_r'own.,' ‘black and giay silty clay FILL, trace coarse to

i fine sand, trace coarse to fine '

. gravel, medium plasticity, very stiff, moist.

10

1-

12

13

14

16-:

17-

18-

19.

20 -

21

22

23

24

Gray (2.5y 4/1) silty CLAY, trace coarse to
fine sand, trace coarse to fine gravel, medium plasticity,

-| stiff, moist.

1
L
1
i

Total Depth at 23’ bgs. Dry.

|

Surface Elevation

Sampling Method
Drilling Company

LOG OF BORING LTSSBC04B

:ND
: 4/25/02

14 1/4" HSA
: Continuous Split Spoon

. Patrick Drilling

- usCs

\252 - GRAPHIC

CL

CL

NN

'Sample No.

S§-3

14"R

SS-4
7-9
19"R
S§-5
9-17
21"R

SS-86

11-13

22"R

§S§-7

13-158

18"R

SS-8
15-17
18"R

SS§-9
17 - 19
2"R

§S-10
19- 21
24"R

SS-11
21-23
20" R

PID

Ensafe hep. )

Northing Coord.
Westing Coord.

Total Depth

(Page 1 of 1)

:C.Smith

:ND
:ND
123

REMARKS

Driven on Limestone cobble at 17.2" bgs.




08-04-2002

GMMCCAFFERYWLVILLE LOGS\LTSSBC04C.BOR

ENSNAFE

_r-—"_--*"‘

Depth
in
Feet

®

20

21

i

Libertyville :fraihing Site | ‘Surface Elevation
Sites 6A and 7
Vernon Hills, lllinois

Project Number: 0161-001

I Date Completed
{ Drilling Method
Sampling Method
i Drilling Company

|
|
{
|
|
I
|
DESCRIPTION

‘Asphalt. -
Brown sandy coarse to fine gravel FILL.

Olive de\l;'r\;-—l':ai'a-ék and gray silty clay F|LL, trace coarse to

fine sand, trace coarse to fine gravel, medium plasticity,
very stiff, moist.

3

Olive brown and gray mottled silty CLAY,
little coarse to fine sand, trace coarse to fine gravel,
medium plasticity, stiff, moist.

-1 Gradational contact.

| Olive brown (2.5y 4/3) silty CLAY, littie coarse to fine sand,

trace coarse to fine grave!, medium plasticity, stiff, moist.

| trace coarse to fine gravel, medium plasticity, stiff, moist.

Total Depth at 21' bgs. Dry.

:ND

: 4127102

. 4 1/4" HSA

: Continuous Split Spoon
: Patrick Drilling

USCs
. GRAPHIC

CL

CL

CL

CL

LOG OF BORING LTSSBC04C

(Page 1 of 1)

Ensafe Rep.
Northing Coord.
Westing Coord.
Total Depth

:ND
:ND
221

PID REMARKS

; Sample No.

SS-1
1-3
12"R

§§-2
3-5
14"R

§S-3

! 21"R i

SS-4
7-9
24"R

§S-5
9-171
24" R

N\

. §5-6
11-13
18"R

SS-7
/ 13-15' .
/ 9'R

§S-8
15-17
21" R

SS-9
17 -19
14" R

$S- 10
19-21'
19"R

iC.Smith




09-04-2002

GMMCCAFFERY\LVILLE LOGS\LTSSBCO04D.BOR

Depth
in
Feet

10
&
12
13.
14

15.

17

18

20

21

16-

19

Libertyville Training Site Surface Elevation
Sites 6A and 7 .1 Date Completed
Vernon Hills, lllinois - Drilling Method

Project Number: 0161-001 Sampling Method

DESCRIPTION

Asphalt. .
éfgwg sandy gravel FILL.

‘Brown, black and gray silty clay FILL. -

—ElaEliﬁ(_ —2‘._5_y“57571) drgénic CLAY, topsoil, trace .

.1 coarse to fine sand, trace coarse to fine gravel, medium

plasticity, stiff, moist.

Sharp contact.

Olive brown (2.5y-4/3) and gray mot.tl-ea"s',ilty _CLAY,
little coarse to fine sand, trace coarse to fine gravel, _

1 medium plasticity, stiff, moist.

Total Depth at 21' bgs. Dry.

Drilling Company

LOG OF BORING LTSSBC04D

' ND

1 4127102

14 1/4" HSA

. Continuous Split Spoon
: Patrick Driling

USCS
GRAPHIC
Sample No.

SS-1
1-3
16" R

§S-2
3-5
12"R

oL|.

§S-3
5-7
14" R

t

1
/ SS-4
/ 7-9
24" R

§S§-5

Z

18" R

§S-6
1-13
14"R

SS-7

jct L 13-18

9"R

SS-8
15-17'
.OR

§S-9
17 -19
14" R

SS-10

/] 19-21

21"R

PID

Ensafe Rep.

Northing Coord.
Westing Coord.

Total Depth

(Page 1 of 1)
"~ C smith
:ND
:ND
: 27

REMARKS




09-04-2002

GAAMCCAFFERY\LVILLE LOGS\MW BO 2.BOR

ENSANFE

LOG OF BORING MW BO2

(Page 1 of 3)

Libertyville Training Site Surface Elevation : 690.87 Ensafe Rep. : C. Smith
Sites 6_A and_ 7 ) Date Completed : 4/24/02 Northing Coord. : 2025131.0660
Vernon Hills, llinois Drilling Method :41/4" 1D HSA Westing Coord. : 1086242.1156
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth 141.0
Drilling Company : Patrick Drilling Well Screen 1 15-28'
5 Well: MW BO2
Depth | Surf 2 z oD Elev.: 693.20
in Elev. DESCRIPTION A o a REMARKS| .
Feet |690.87 3 g E
219 @ H: Cover
i Asphalt FL XX A
- GP o'e¢n A
1} 690 Brown sandy coarse to ﬁne gravel FILL, wet. a SS -1 Coarse N
. Black brown and gray silty clay FILL, trace coarse to , gravel in .
] fine sand, trace coarse to fine gravel, medium 1-3 0 shoe.
Z_T 689 | plasticity, very stiff, moist. 1"R -
1 688
3 SS-2
2 3-5
41 687 R 0 .
5 686 SS:3 -
] 5-7 .
6 685 cL 9'R 0 -
: : 1~ 1+—Grout
7.3 o0a SS-4 T:L—riser
. 7.9 . i
8—;683 11"R _’- K
9 882 SS-5 ol
i 9-11 0 .
10 681 16"R R
b Sharp contact s
11+ 680 | Olive brown (2.5y 4/3) silty CLAY, trace coarse to fine SS-6 qu=27* -
1 sand, trace coarse to fine gravel, medium plasticity, 11-13 -
] very stiff, moist. . : 0 Ian
12.3 879 14"R L
135 678 $5-7 -
] cL 13-15 o
147 877 24" R qu=25°
15t 676 SS-8 H
; 1547 | H
1655 | ______ e — 4 "R qu=27" il
1 Gray (2.5y 5/1) silty CLAY, trace coarse to fine sand, H L Fiter Pack
.| trace coarse to fine gravel, medium plasticity, very H y—Fiter Fac
17 874 7| stiff, moist. $S-9 .
] 17-19 o 1]~ screen
18 673 cL / 19"R qu=29° o
] i)
19} 672 SS-10 H
i 1927’ - .
] " qu=2. o
201 671 16"R 0 H




09-04-2!02 G\AMCCAFFERY\LVILLE LOGS\WW BO 2.BOR

ENSANFE

LOG OF BORING MW BO2

(Page 2 of 3)

Libertyville Training Site Surface Elevation : 690.87 Ensafe Rep. : C. Smith
Sites 6Aand 7 Date Completed : 4124102 Northing Coord. : 2025131.0660
Vernon Hills, lllinois Drilling Method :41/4" ID HSA - Westing Coord. : 1086242.1156
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth 141.0
Drilling Company : Patrick Drilling Waell Screen 1 15-25
6 Well: MW BO2
Depth | Surf. LE) E PID . Elev:: 693.20
in Elev. DESCRIPTION AR a REMARKS
Feet |690.87 ; . 7] é E
5|0 n
20— A
] CcL gl
213 670 8S-11 - iu]
] 21-23' au=e o
227 869 24"R H
] . ‘H-——screen
23} 668 §S-12 - ik
1 23-25' . =2 0. L Filter Pack
| 667 " i
24 24"R .
25 666 85-13 : =
1 25-27 qu=21*
1 665 0 -
26 24"R. L
27 664 SS-14 Dv;
- ) q
] 27 - 29' qu=26" PE0o
28T 663 24"R 0 ,.g??g
quaq
. 53534
29 662 $S-15 bichid
B & . On o
] 29 - 31 qu=24" 5iq5id
L 661 " 0 3100:0
30 24"R oCoes
. cL siasig
311 e60 SS-16 ool
-4 A 4
] 31-33 qu=24" G
1 659 247 o . 52524
32 R 530314
] / Baf,’gég
337 658 $S-17 5i0big :
] 33-35' o |au=2r 3536 5— Bentonite
347557 | siiff | 24"R ‘ Ghaskd
] / 336640
N Oos
351 6% $5-18 codsed
] 35-37" ) |w=te sedced
N Y 308ig
36 65 24"R 3050
] YCoved
- 2] qoq ¢
37 654 SS-19 [
] 37-39 o |WMT 14" gégééé
38 % 24"R bt
] bigdid
4 00 OC:,
39 652 SS - 20 Biasis
] 394y qu=1.7° seoe
40__‘ 651 ?4 & 0 quﬁﬂq




ENSANFE

LOG OF BORING MW BO2

Libertyville Training Site
Sites 6A and 7
Vernon Hills, Hlinois

Surface Elevation
Date Completed
Drilling Method

(Page 3 of 3)
- 690.87 Ensafe Rep. - C. Smith o
: 4124102 Northing Coord. : 2025131.0660
14 1/4" 1D HSA Westing Coord. 1 1086242.1156

OQQﬂ G\AMCCAFFERY\LVILLE LOGS\MW BO 2.BOR

Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth 141.0
Drilling Company : Patrick Drilling Well Screen 1 15-25'
S Well: MW BO2
Depth | Surf. g z oD Elev.: 693.20
in Elev. DESCRIPTION - o = REMARKS
Feet |690.87 9|2 E
210 n
40 - wryr
] Soo¥0q :
] CL 556639 — Bentonite
417 650 Total Depth at 41'. Dry. »,of.,”?c
]
42 1 649
43} 648
44 1 ea7
45T 646
a6 545
a7 644
48 643
49 1 642
50 1641
i
51T 640
: 4
5.1 639
53 638
541 637
i 636
55
55} 635
57 1 634
5g.} 633
59} 632
60T 631




ENSANFE LOG OF BORING M-

(Page 1 of 4)

GMAMCCAFFERY\LVILLE LOGS\WW-1.B0OR

09-04-2002

Libertyyille Training Site Surface Elevation 1694.41 Ensafe Rep. 1 C. Smith
Sites GA anc! 7 ) Date Completed : 5/14/02 Northing Coord. : 2025196.0439
_ Vemon Hills, lllinois Drilling Method : 4 1/4 - \nch HSA " Westing Coord. :1085921.2931
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth . 65.0
Drilling Company : Patrick Drilling
o
Depth | Surf. ;—g % PID :
in Elev. DESCRIPTION 0| Qo a REMARKS
Feet |694.41 8 é 5 o
10 (%]
0
1694 | Asphalt cd
. GW|e o=
1 Brown sandy coarse to fine gravel FILL. o SS -1
1 693 | Gray and black silty clay FILL, some coarse to fine 1-3 o
- sand, trace coarse to fine gravel, very stiff, medium 8"R
. plasticity, moist.
-+ 692
3—: §S-2
- 6_91 CL ?7:, 5 0 3.4 = field measured unconfined strength
4] R ton/sq. ft.
+ 690
5] © 8S-
1 ag9 _Sharp contact 5_7.3 0
] Light olive brown (2.5 y 5/3) silty CLAY, some brown 8"R
6— mottling, little coarse to fine sand, trace coarse to
1 688 | fine gravel, very stiff, medium plasticity, moist.
7 SS-4
1 687 7-9 0 .
] 17" R 3.0
8
+ 686
9-] SS-5
1 685 i 9-11 0
] 21"R’
10
T 684
11 : $S-6
1 683 . 11-13 0
: 16" R .
12 CL 3.4
} 682
13 , / SS-7
4 681 g 13-185 0
| 21"R
14
jj— 680
15 . _ SS-8
1679 ) 16-17 0
] 7R
16 Ko
-+ 678
17 $S-9
1 677 : : 17-19 0
] 18" R
18
-+ 676 | Gradational contact
b Dark gray (2.5 y 4/1) silty CLAY, little coarse to fine . N
19 . > SS-10 1.75
. sand, trace coarse to fine gravel, stiff, medium cL .
—+. 675 ! : 19-21 0
' plasticity, moist. 21"R
20




09-04-!Il2 GAMCCAFFERY\LVILLE LOGS\MW-1.B0OR

ENSANFE

LOG OF BORING MW-1

(Page 2 of 4)
Liber‘q{ville Training Site Surface Elevation 1 694.41 Ensafe Rep. : C. Smith T
Sites SA anq 7 ) Date Completed : 5/14/02 Northing Coord. : 2025196.0439
Vernon Hills, illinois Drilling Method :4 1/4 - Inch HSA Westing Coord. : 1085921.2931
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth :65.0
— Drilling Company : Patrick Drilling '
o
Depth | Surt. -8 z | »
in | Elev. DESCRIPTION A B FID REMARKS
Feet | 694.41 . 2] é g '
210 (7]
+ 674
21 SS-11
1673 21-23 (]
] 24"R
22
1672
23] §§-12
1 671 CL / 23-25' | o
] 18"R
24 25° .
1670 SS - 13 Driven on cobble at 25.3' bgs
25 $§-13 -
_Z]. 669 . 25-27 0
26 1 4"R
1 esa | Sham contact
1 Top of Qutwash
] Gray (2.5 y 5/1) coarse to fine SAND, some coarse to
27 fine gravel, trace silt and clay, cobbles and boulders, SS-14
1 667 | dense, saturated. 27-29 Y
. 7R
28]
-+ 666
29| SS-15
1665 29-31 0
1° 12"R
30
- 664
315 SS-16
1 663 31-33 o
] 'R
32 - S$8-16 Driven on cobble
- 4662
337 Ll ss-17
1 661 |SWI- -1 33.35 0
] 18"R
1 660
35 SS-18 '} 5" Blowin at 35 - 30 charge with fresh H20
1 659 35-37 0
d 0
36—
-+ 658
37 $S-19
1 657 37-39 0
] 4"R
38
-i- 656
39 $5-20
- 655 39-41 0
] 16" R
40




09-04-lI02 G\MAMCCAFFERY\LVILLE LOGS\MW-1.BOR

ENSANFE

LOG OF BORING MW-1

(Page 3 of 4)
Liberty\(ille Training Site Surface Elevation 1 694.41 Ensafe Rep. : C. Smith
Sites6Aand 7 Date Completed : 5/14/02 Northing Coord. : 2025196.0439
Vernon Hills, lllinois Drilling Method : 4 1/4 - Inch HSA Westing Coord. : 1085921.2931
Project Number: 0161-001 Sampling Method : Continuous Split- Spoon Total Depth :65.0
Drilling Company : Patrick Drilling
. o
Depth | Surf. 2 z oD
in Elev. DESCRIPTION a o a REMARKS
Feet |694.41 AR E
210 w
40
T 654
41— SS - 21
1653 41-43 0
] 14" R
1 652
43 SS-22
1 651 cL 43-45 0
] 4" R
444
+ 650 -
451 SS-23
1 649 45 - 47 0
] 6"R
46—
7848 ['Dark gray (2.5 y 4/1) coarse to fine sand, little EoErEE
471 to fine gravel, dense, saturated. SS-24
i_ 647 47 - 49 0
] 16"R
48]
+ 646
]
49--} §S-25
1 645 49-51 . 0
. . 14"R
- 50
1 644 oo
51 - ' SW|. . S$S-26
+1-643 N 51-53 | o
. 8" R
1 642
53 SS-27
1 641 53 - 55
] 4"R
54 |
+ 640 : °
55 sh act SS-28
1 639 arp contac! 55 - 57
: Dark gray (2.5 y 4/1) silty CLAY, trace coarse lo fine 12'R Bottom of outwash
56— sand, trace coarse to fine gravel, very stiff, medlum
- 638 pIastncnty moist.
57 / SS-29 34°
1 637 57 -59
h CL 24"R
58
1 636
59 $S-30
1635 59 - 61
. 16" R
60—




ENSA E LOG OF BORING MW-1

/A (Page 4 of 4)

09-04-!!02 GNAMCCAFFERY\LVILLE LOGS\MW-1.B0OR

Libertyville Training Site Surface Elevation 1694.41 Ensafe Rep. : C. Smith
Sites 6Aand 7 Date Completed : 6114102 ‘ Northing Coord. : 2025196.0439
Vernon Hills, lliinois Drilling Method : 4 1/4 - Inch HSA Westing Coord. : 1085921.2931
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth 165.0
Drilling Company : Patrick Drilling
. o
Depth | Surf. . % % PID
in Elev. DESCRIPTION 8 o a REMARKS
Feet | 694.41 3l £
5|0 n
60 |
1 634 . .
61 §S-31
1 633 CL 61-63
] i 20"R
62 "/
Te¥ __ Abandon MW-1 move approx. 5' north redrill for
] Dark gray clayey SILT (2.5 y 4/1) trace coarse to fine i well installation
63 sand, trace coarse to fine gravel, hard, moist. §S-32 -
1 631 63-65
§ - ML 24" R
64
T 630 | Total Depth of boring 65'.
65 - - :
1 629
66|
628
67
1 627
68
T 626
69|
] 625
70
71-]
1623
72
1 622
73
+ 621
74]
- 620
75 .
4 619
76
- 618
77
1617
78
-1 616
79
+ 615
80




OS-WQ GMMCCAFFERY\LVILLE LOGSWMW-11.BOR

ENSANFE

LOG OF BORING MW-1l

(Page 1 of 3)

Libertyville Training Site

Surface Elevation 1 694.41 Ensafe Rep. : C. Smith
Sites 6./-\ and_ 7 . Date Completed : 5/20/02 Northing Coord. 1 2025196.0439
Vemon Hills, lllinois Driling Method _ : 4 1/4" ID HSA Westing Coord. : 1085921.2931
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth 157
Drilling Company : Patrick Drilling Well Screen 146 - 56
o Well: MW-11
o -4 .
Depth | Surf. T p PID Elev.: 696.46
in Elev. DESCRIPTION g1 = REMARKS
Feet | 694.41 [2] é E
510 » ["L_
_ Cover
0 S— 3
1 gosa | MW-1lwas advanced to 45 feet below ground To
. - | surface without sampling. Please see log of Boring GW/|= 7=
1-— MW-1 for stratigraphic details of this interval. ' s
1 693
2
s 692
3
1 691 . CL
+ 690 N
5 /
1 689 Z
6]
T 688
7 2
1 687
8 ,
T 686 N
g
1 685
10 -
1 684 R
11 ,
7 683 / -
12 CL} ! |-Grout
1- 682 »
13-
1 681
14
T 680 X
15 g
1 679 .
16-] :
-- 678 N
175 .
1 677 -
18] K
1 676 g
19
1 675 CL
20




GMMCCAFFERY\LVILLE LOGS\WMW-11.BOR

09-04-2002

ENSNFE

LOG OF BORING MW-1|

(Page20of 3)
Libertyville Training Site Surface Elevation 1 694.41 Ensafe Rep. ' : C. Smith
Sites 6_A anq 7 ) Date Completed : 5/20/02 Northing Coord. : 2025196.0439
Vemon Hills, lllinois Drilling Method 14 1/4" 1D HSA Westing Coord. : 1085921.2931
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth : 57
Drilling Company : Patrick Drilling Well Screen 146 - 56
o Well: MW-1}
Depth | Surf. _ g z oD Elev.: 696.46
in Elev. DESCRIPTION ? % a REMARKS
Feet | 694.41 73] § §
5|0 »
20 .
+ 674 AN
21 R
1673 |-
22 S
4 672 . W1
23] / ~
1 e71 CL BiE
24 gl
1 670 RN
25
T 669 R
26 BN
1 668 AR
27 s
+ 667 S
28 -l
1 666 [
i
1 665 N
30 11 {—Grout
] “! 2
J_ 664 M ”
31 s
1 663 S
32-] NN
+ 662 NIN
33 Rk
E_ 661 SWi- - » :
34 . KIE
1 660 RER
35-] AN
T 659 ",
1 .
36 KR
1 658 -
37 NN
-4 657 1
38 EiE
-+ 656 -1
- I
4 655 M
407 oLl




G\AMCCAFFERYLVILLE LOGS\WMW-11.BOR

09-04-2002

ENSANFE

LOG OF BORING MW-1I

(Page 3 of 3)
Libertyville Training Site Surface Elevation 1 694.41 Ensafe Rep. : C. Smith
Sites GA and_ 7 ) Date Completed . 5120/02 Northing Coord. : 2025196.0439
Vernon Hills, inois Drilling Method :41/4"ID HSA Westing Coord. : 1085921.2931
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth . 57
Drilling Company : Patrick Drilling Well Screen 46 -56
] Well: MW-11
Depth | Surf, 2 z oD Elev.: 696.46
in Elev. DESCRIPTION Q o a , REMARKS
Feet |694.41 ) Q1S E
o0 w
40 ARG
1654 RIE
A
1 653 A
] -1 —Grout
42 HInE .
-+ 652 S
43 S-
T est c RiE
44 S
1 650 ) -
45 Dark gray (2.5y 4/1) silty CLAY, little coarse to fine / SS-1 1
i_ 649 sand, trace coarse to fine gravel, medium stiff, moist. / 45 - 47 L
1 : 22"R -
46— e -
+ 648 ‘ _ SH.
3 Dark gray (2.5y 4/1) coarse to fine SAND, little coarse -
47 to fine gravel, dense, saturated. $S5-2 e
+ 647 47 - 49 - H.
. 24" R CH.
48—_ - He
1 “H -
] 646 E :1
49— SS5-3 B
1 645 49 - 51 R
1 18" "I |- Filter Pack
50 .
1 644 ; j _
51 SS-4 ~H-10.010" Screen
1 643 51-53. S0
] SWj - 21" CH
52 ce “H-
1
53 SS-5 n
1 641 53-55 Y
21"R H
54 SH
1+ 640 . R
55 SS-6 H-
1 639 55-57 5
] 19"R B
56 b
1 638
57 2 637 Dark gray (2.5y 4/1) silty CLAY, trace coarse to fine
I sand, trace coarse to fine gravel, very stiff, medium
58 plasticity, moist.
8% | rotal Depth of boring 57"
59
T 635
60|




09-04-2!I2 GAAMCCAFFERYALVILLE LOGS\MW-1S,BOR

ENSNFE

_,__.-——-'_-"--.-

Libertyville Training Site

~ Project Number: 0161-001

Depth
in
Feet

10

11

12-

13-
14

15.
16
17.

18

19 °

20-

Surf.
_Elev.
694.3

- 694
693

- 692

.| 691

- 690
ks 689
| 688

687

686

685

684

683

682

- 681

. 680

- 679

678

677

| 676

- 675

Sites 6A and 7
Vernon Hills, llinois

1

No sampling 0 - 22"
See MW-1 for stratigraphy.

Surface Elevation

Date Completed
Drilling Method
Drilling Company
Sampling Method

DESCRIPTION

LOG OF BORING MW-1S

T 69431
-: 5/20/02
14 1/4" ID HSA
: Patrick Drilling )
: Continuous Splitspoon

0 3
o T 2
o
%|=| E
2|0 w .
GWlv ]
vy
CL
cL ) :
i
cL

(Page 1 of 2)

- Jeff Albert
:'2025189.4054,

: 10859151983
140 :
: 25 - 40

* Ensafe Rep.

Northing Coord.
Westing Coord.
Total Depth

Well Screen

PID | REMARKS

R ——

Well: MW-1S-
Elev.:'696.56

5

— Grout

—} /j—l— Cover




G\AMCCAFFERY\LVILLE LOGSWW-18,BOR

09-04-2002

ENSNFE

H

Depth
in
Feet

20
21-
22-
23
2%
25
26
27
28
29.
30-
31
32
33.
34
35
36
37
38

39

40-

Libertyville Training Site

Sites 6A and 7
Vernon Hills, lllinois

Project Number: 0161-001

Surf.
Elev.
694.31

674

673

672

671

670

i 669

668

667

666

- 665

| 664

663

662

- 661

660

659

658

657

656

655

plasticity, moist.

i
i
I

|

Total Depth at 40'.

Begin sampling at 22'.

Surface Elevation
Date Completed
Drilling Method
Drilling Company

Sampling Method

DESCRIPTION

Dark gr;y(25y 4/1) silfy; CLAY, trace coarse to ﬁne% '
sand, trace coarse to fine gravel, stiff; medium

Gray (2.5y 5/1) coarse to fine SAND, some coarse to
fine gravel, trace silt and ciay, little cobbles and
boulders, dense, saturated.

Dark gray (2.5 y 4/1) silty CLAY, some coarse to fine
SAND, stiff (with some gravel in bottom 0.2").

" L USCS

LOG OF BORING MW-1S8

1 694.31
: 5/20/02
14 1/4" ID HSA

. Patrick Drilling

: Continuous Splitspoon

CL

CL

SwWi-

| GRAPHIC

: Sample No.

SS-1
22 - 24

SS-2
24 - 26'

SS-3
26 - 28’

SS-4
28 - 30'

SS-5
30-32'

SS-6 '

32-34

SS-7
34 - 36'

SS-8
36 - 38'

SS-9

38-40

Ensafe Rep.
Northing Coord.
Westing Coord.
Total Depth
Well Screen

PID | REMARKS

with PID 0
ppm in
sample with
PID.

e

0 ppm at TOC

(Page 2 of 2)

JJeffAlbert
2025189 4054
©1085915.1983
- 40

<2540

Well: MW-1S
Elev.: 696.56

i - Grout

{1 --Filter Pack

. - Screen

v IR}




09—@ G\AMCCAFFERY\LVILLE LOGSWMW-2.BOR

ENSANFE

LOG OF BORING MW-2

(Page 1 of 6)

Libertyville Training Site Surface Elevation 1691.06. Ensafe Rep. : J. Albert
Sites GA anq 7 ] Date Completed 1 5123/02 Northing Coord. : 2025205.5023
Vernon Hills, lllinois Drilling Method : 4 1/4" D HSA Westing Coord. : 1086359.4889
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth 1 101.0'
)
Drilling Company : Patrick Drilling
o
Depth | Surf. % z PM
in Elev. DESCRIPTION 8% a REMARKS
Feet |691.06 3| E
DO (7]
0 691 Asphalt; Gravel
1 ’ FL
11 : .8§-1
T %90 [Glive brown (2.5y 4/3) siity CLAY, slight moist, very S
] stiff with some limestone gravel.
2 689
N CL
3] 688 $S-2
] 3-5 0
4_:‘ 687  Black (2.5y 4/3) organic top solil, slight moist, dense.
5 686 oL $s-3 |,
1 5-7
& _:” 685  IOlive brown 2.5y 473) silty CLAY, moist, stiff.
7-1 684 SS-4 0
] 7-9
8| 683
91 g82 SS-5 0
] cL 9-11
10 81
11 680 SS-6
31 11-13
12 679
13—;“ 678  'Dark gray (2.5y 4/1) silty CLAY, moist, Stif. 13 38_'12
14| 677
151 676 SS-8
2 15-17
16— 675 cL
17 674 SS-9
3 17-19
181 673
191672 Bk gray (2.5y 477) silty clay, high plasticity, St ?3:2110 0
] moist. : CH
20




09-04-!!02 G\AMCCAFFERY\LVILLE LOGS\WMW-2.BOR

ENSANFE

LOG OF BORING MW-2

(Page 2 of 6)
Libertyville Training Site Surface Elevation :1691.06 Ensafe Rep. :J. Albert
Sites6Aand 7 Date Completed : 5/23/02 Northing Coord. : 2025205.5023
Vernon Hills, Winois Drilling Method :41/4” 1D HSA Westing Coord. : 1086359.4889
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth 1101.0°
Drilling Company : Patrick Drilling
o
Depth | Surt. ( | T leem
in Elev. DESCRIPTION A = REMARKS
_Feet |691.06 (%] § g
5|6 n
20 671"
21 670 SS-11 o
3 21-23
. 22— 669
23] 668 SS-12 o
- _ 23-25'
24 667
25-1 666 | S5-13
1 / 25-27
26| 665
]
27 664 SS-14
1 27-29
281 663
] CH
291 662 SS-15 0
E 23-31
30 661
31 660 SS-16
] 31-33
32 659
331 es8 / SS-17
] 33-35
34-1 657
35 656 SS-18 0
] 35-37
36 655
377 8% I'Dark gray (2.5y 471) silty clay, medium plasticity, very o
] stiff, moist. :
38—_~ 653 ‘
] CL
39 652 SS-20
7 39-41
40




09-04-!!02 GMMCCAFFERYWWVILLE LOGSWW-2.BOR

ENSANFE

- LOG OF BORING MW-2

(Page 3 of 6)
Libertyville Training Site Surface Elevation 1 691.06 Ensafe Rep. . J. Albert
- Sites S‘A and_ 7 ) Date Completed : 5/23/02 Northing Coord. : 2025205.5023
Vernon Hills, lllinois Drilling Method : 4 1/4" ID HSA _ Westing Coord. : 1086359.4889
Project Number:. 0161-001 Sampling Method : Continuous’Split Spoon Total Depth 1101.0°
Drilling Company : Patrick Drilling
o
Depth | Surf. % z -
in | Elev. DESCRIPTION B = REMARKS
Feet |691.06 3l E
20 (]
40— 651
-{
1
41 g50 SS-21 0
] cL 41-43
42 49
: A
43 648 | Dark gray (2.5y 4/1) fine sandy SILT, wet. ML 3?_’352
] Dark gray (2.5y 4/1) silty CLAY, moist, very stiff (with
44 6a7 occasional very thin wet sandy silt lenses (<.05').
45 g46 CL SS-23
1 / . 45-47
46— 645
J SS-24
47 ] 644 I'Dark gray (2.5y 4/1) SILT, very moist to wet, dense. 47 - 49
. ~ | (.1 -.2") (silty sand and gravel lenses). i
481 643
49 642 ML $s-25 |,
] 49 - 51
50— 641
El ' SS-26
> ] 840 IDark gray (2.5y 4/1) SILT, some fine gravel, dense, 51-53
. very moist - moist.
52 639
53 638 ML SS-27
] 53 -55
54— 637
- S5 -28
35763 Dk gray (2.5 47) silty CLAY, moist, Stff 55 57
56 —jr 635
57 634 © §5-29
3 cL 57 - 59
581 633
59-1 632 SS-30
| 59 - 61
60




09-04-!'!2 GMMCCAFFERY\LVILLE LOGS\MW-2.BOR

ENSANFE

LOG OF BORING MW-2

(Page 4 of 6)
Libertyville Training Site Surface Elevation 1 691.06 Ensafe Rep. 1 J. Albert
Sites6Aand 7 Date Completed : 5/23/02 Northing Coord. : 2025205.5023
Vernon Hills, lllinois Drilling Method -4 1/4" ID HSA Westing Coord. : 1086359.4889
Project Number: 0161-001 Sampling Method : Continuous Split Spoon _ Total Depth . 101.0
Drilling Company : Patrick Drilling
o
Depth | Surf. : % % PPM
in Elev. DESCRIPTION 4 o = REMARKS
Feet |691.06 0N é E
510 »n
60 —1 631
] CL /
=4 - - $S-31 |-
61 . 6_30 Dark gray CLAY, medium to high plasticity, very stiff, 61.-63 0
. moist. ) .
62 —1- 629
63 j 628 §S-32
] 63 - 65
4
64— 627
65-1 626 $S-33
] 65 -67
- 86 625
67 624 S$S-34
" 67 - 69
68 623 cL :
69-] 622 / SS-35 |
- 69-71
70| 621
3
711 620 SS-36
] 71-73
72 619 /
73 618 SS-37
] 73-75
741 617 ‘
3 : SS-38
& :F 815 dar gray (2.5y 4/1) SILT, trace gravel, dense. 75-77
76 615 ML
il ' SS - 39
71161 Dok gray @.5y 41) silty CLAY, very siif 77-79
78—: 613
J CL
79 612 SS-40
] 79 - 81
80-]




09-@ GMMCCAFFERY\LVILLE LOGSWW-2.BOR

ENSANFE LOG OF BORING MW-2
, ' (Page 5 of 6)
Libertyville Training Site : Surface Elevation 1 691.06 Ensafe Rep. 1 J. Albert
Sites 6_A and_ 7 ) Date Completed : 5/23/02 Northing Coord. 1 2025205.5023
Vernon Hills, lilinois Drilling Method : 41/4" D HSA Westing Coord. © 1086359.4889
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth :101.0'
Drilling Company : Patrick Drilling :
o
Depth | Surf. B % % PPM
in Elev. " DESCRIPTION @ Qo e REMARKS
Feet |691.06 ' S E
SO (7]
80— 611 .
811 s10 ' SS- 41
] 81-83
82— 609
831 608 , SS-42
] _ 83 -85
84— 607 '
85 606 . : ' SS-43
] ‘ ’ ' oL 85-87 _
861 605
871 604 _ SS-44
] : . 87-89
1 ‘
88 603 /
89-1 602 . SS-45 | | End of shift 1700 hrs 5/3/02.
4 - . 89-91 Resume drilling @ 91' 0815 5/24/02.
90- 601
1 : SS-4
91 . 600 Dark gray silty CLAY, trace coarse sand to fine gravel o 91- gg
4 pebbles, very stiff, (noted .1 - .2' silty sandy GRAVEL :
93] 508 ' . SS - 47
h 93-95
94 597
95— 596 : : ' 55-48
) cL 95-97
96 595
97 504 SS-49
] 97 - 99
98 503 N
99 592 ‘ / SS-50
1 99 - 101
100 —




— — (Page 6 of 6)
Libertyville Training Site Surface Elevation :1691.06 Ensafe Rep. : J. Albert
Sites 6A and 7 Date Completed 1 5/23/02 Northing Coord. : 2025205.5023
Vernon Hills, lllinois Drilling Method :4.1/4" 1D HSA Westing Coord. : 1086359.4889
Project Number: 0161-001 Sampling Method - : Continuous Split Spoon Total Depth 1101.0°

Drilling Company

: Patrick Drilling

09‘ G\AMCCAFFERY\LVILLE LOGSWW-2.BOR

o .
Depth | Surf. . LE) % PPM . ‘
n | Elev DESCRIPTION A s REMARKS -
'Feet | 691.06 7] é g ’
5|6 0
100 —_’» 591
1. ) 101" cL

101 _:_ 590 Total Depth of boring at. 0

102 ] s89

1037 sss

104 | 587

105 586

106 585

107 - 584

108 - 583

109 s82

110 581

1114 s80

1123 579

113 578

1144 577

]

115 576

116 575

117 574

118 573

1191 572

120 - ;




ENSA E 'LOG OF BORING MW-21

(Page 1 of 3)

Ogg GMMCCAFFERY\LVILLE LOGSWW-21.BOR

Libertyville Training Site Surface Elevation :691.06 Ensafe Rep. : C. Smith/G. Temple
Sites6Aand 7 Date Completed : 6/03/02 Northing Coord. ©  : 2025205.5023
.Vernon Hills, llinois Drilling Method 14 1/4 - Inch HSA Westing Coord. : 1086359.4889
Project Number. 0161-001 Sampling Method : Continuous Split Spoon Total Depth :57.0
Drilling Company : Patrick Drilling Well Screen : 47-57
o Well: MW-2I
Depth | Surf. 2 2 leen Elev.: 693.71
in Elev. DESCRIPTION @l a REMARKS
Feet |691.06 ? & E
219 @ ‘ HG Cover
0 691 - "
] MW-2| was drilled to 41 feet below ground surface
R without sampling. Please see log of Boring MW-2 for FL
1 690 |Stratigraphic details of this interval.
2 689 . — Concrete
b CL
3 688
4| s87 : =
5 686 oL ' -
6| 685 '
7 684
8- 683
9 682 . .
] CL : .
10—jh 681 .
1
11~ 680
12 679 -7 +—Grout
3 o |~
131_ 678 ~
14— 677
15 676
7
]
16+ 675 CL
171 674 Rig
18 673 / KIB
19—} 672 va M
] CH e
20 - .




09@ GNAMCCAFFERY\LVILLE LOGSWW-21.BOR

_ _ ' ) (Page 2 of 3)
Libertyville Training Site " Surface Elevation 1 691.06 ) Ensafe Rep. . 1 C. Smith/G. Temple
Sites GA a"d_ 7 ) Date Completed : 6/03/02 ) Northing Coord. : 2025205.5023
Vernon Hills, lllinois Driling Method :41/4 - Inch HSA . Westing Coord. : 1086359.4889
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth :57.0
Drilling Company : Patrick Drilling . Well Screen . 47-8T7
o Well: MW-2i
Depth | Surf, . "f’ Z - Elev.: 693.71
in Elev. | ' DESCRIPTION Q o = REMARKS
Feet | 691.06 n é g
210 [27]
20 -} 671
21+ 670 21y
22 669
23 668 ' S AN
24 667 -
25 —:L 666
26— 665 :
271 ess
28-1 e63 )
] CH
29 e62
30___ 661 , :.. % —Grout
317 660
32} 659 ' _ BN
33658 | '
] . AR
34 657 ' : S
- 35— 656
36 655
371 654
38 653 : R
1 cL i
391 652 ‘ ‘ R
40- /




09@ G\AMCCAFFERY\LVILLE LOGS\WW-21.BOR

ENSAFE

LOG OF BORING MW-2|

(Page 3 of 3)
Libertyville Training Site Surface Elevation :691.06 Ensafe Rep. : C. Smith/G. Temple
Sites6Aand 7 Date Completed ~ : 6/03/02 Northing Coord.  2025205.5023
Vernon Hills, Hlinois Drilling Method : 4 1/4 - Inch HSA Westing Coord. : 1086359.4889
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth :57.0
Drilling Company : Patrick Drilling Well Screen : 47-57"
5 Well: MW-21
O z .
Depth | Surf. T P PPM | Elev.: 693.71
in | Elev. DESCRIPTION R a REMARKS :
Feet | 691.06 = E
70 (4]
40 —_r 651 € R
41 —_r 650 | Dark Gray (2.5y 4/1) siity CLAY, trace coarse to fine SS-1
] sand, trace coarse to fine gravel, low plasticity, very 41 -43 NER
] stiff, moist. 22"R NN
42— 649 3.2 .| | }— Grout
431 648 SS-2
] 43 - 45' -
] CL / 24" R -[ 1
441 647 1.75* i
45 gag | 2" fine sandy SILT, saturated at 45'. SS§-3
1 45 - 47"
N 24"
46 645 4.5+ .
47_:_ s44 Gradational contact. SS.4 :
. Dark gray (2.5y 4/1) clayey SILT, grading to SILT at 47-49 H
3 48.3', saturated. 19 I
48— 643 al
. n
] H
49— 642 SS-5 $S-5 Driven H-
; ML 49 - 51 on cobble/ 0.
] 2" gravel at 49'. .
50— 641 Water in hole. A
3 H- &—Filter Pack
51 640 SS-6 H
] Dark gray (2.5 4/1) gravely CLAY, some coarse to fine oL 511;_?3 .
52-1 630 sand, stiff, moist. )%“: ‘11 0.010" Screen
e o/ 4 :
531 638 504 ss-1 5!
] s/’  53-55 .
] / 18" H
54— 637 GC P! H
] 1.2" SILT, saturated at 54.3'. e H
55-] 636 7>l §5-8 H
] o 55-57 k)
: - Qo -9 3" j
56— 635 ){ .
- Total Depth at 57", 3 .
571 631 |- & L
58— 633
59—} 632
60—




G:MMCCAFFERY\LVILLE LOGS\WMW-3.BOR

09-04-2002

ENSANFE

LOG OF BORING MW-3

(Page 1 of 6)

Libertyville Training Site

Surface Elevation :696.93 Ensafe Rep. : D. Felter
Sites 6'A anq 7 ] Date Completed : 5/23/02 Northing Coord. 1 2025176.1904
Vernon Hills, Illinois Drilling Method 14 114" ID HSA Westing Coord.: : 1086545.0030
Project Number: 0161-001 Sampling Method : Continuous Split Spoon - Total Depth 1101.0
Drilling Company : Patrick Drilling :
o
Depth | Surf. 5:9 PPM z 2
in | Elev. DESCRIPTION @i a 2 REMARKS
Feet |696.93 e E g
20 7] o
0 -
] Olive brown (2.5y 4/3), gray (2.5y 4/1) and black (2.5y ’/
. 2.5/1) silty clay FiLL, trace coarse to fine sand, trace
1696 | coarse to fine gravel, stiff, medium plasticity, moist. S$S-1 14"
] 0 1-3
2.1 695
3 694 cL §s-2 | 12"
- 0 3-5
4 693
5} 692 SS-3 17"
3 0 5-7
G_Zr 691 | Sharp contact
b Black (2.5y 2.5/1) organic TOPSOIL, moist, stiff. oL
7.3 690 _ : sS4 | 19"
b Light brownsih gray (2.5y 6/2) silty CLAY, trace coarse to S7_9-
4 fine sand, trace coarse to fine gravel, stiff, medium 0
8 689 | plasticity, fractured, mottled, moist. /
o} 688 $8-5 18"
] 0 9-11
10} 687
11 688 ss-6 | 21"
] cL o | 1113
121 685
13 _:— 684 SS-7 15"
1 o | 1315
141 683
15.1 682 . 8S-8 23"
] o | 1517
; 6—:‘ sa1 | Gradational contact
- Dark gray (2.5y 471) silty CLAY, trace coarse to fine sand,
1 litle coarse to fine gravel, medium stiff, medium plasticity,
17} 680 | moist. S$S-9 20"
] 17-19'
1 0
18- 679 CL '
19— 678 ss-10 | 12"
. o | 1921
201 677 :




G\MMCCAFFERY\LVILLE LOGS\WW-3.BOR

09-04-2002

ENSANFE

LOG OF BORING MW-3

: (Page 2 of 6)
Libertyville Training Site Surface Elévation : 696,93 Ensafe Rep. : D. Felter
Sites 6A and7 Date Completed : 5/23/02 Northing Coord. 1 2025176.1904
Vernon Hills, lllinois Drilling Method 24 1/4"IDHSA Westing Coord. - 1086545.0030
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth 1 101.0
Drilling Company : Patrick Drilling
v , ) o ’
Depth | Surt. " T prm| g :
“in Elev. DESCRIPTION g o a 3 REMARKS
Feet |696.93 . S le 5 &
>10 » (74
+ 20
21} 676 SS-11 21"
] 21-23'
] 0
22 7 675 T
231 674" $S-12 | 15
i o 23-25'
24 673 :
25.71 672 S§§-13 | 207
3 | 25-27
] _ 0
261 671 /
27} 670 'SS-14 | . 24"
7 27-29
| 0
28 - 669 p
29 668 §5-15 24"
] 29-31
N ) ]
30-F 667 CcL
31 _:— 666 SS'16 0“‘
] 31-33'
- 0
32-1 665
331 664 | s8-17 4"
] 33-35'
] ) .
34 ] 663
35.1 662 SS-18 | 20"
] o | 3537
36— 661
37 660 $s-19 | 19"
1 37-39'
] o |
38 - 659
39.7 658 SS-20 | 22°
] 3941
] ]
40— 657




G:MMCCAFFERY\LVILLE LOGS\MW-3.BOR

09-04-2002

ENSANFE HOG OF BORING MW-3
(Page 3 of 6)
Libertyville Training Site Surface Elevation :696.93 Ensafe Rep. : D. Felter
Sites 6{-\ and. 7 ) Date Completed . 5123102 Northing Coord. - :2025176.1904
Vemon Hills, Hlinois Drilling Method :41/4" ID HSA Westing Coord. : 1086545.0030
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth :101.0
Drilling Company : Patrick Drifling
[+
Depth | Surf. (f) PP % z
in | Elev. DESCRIPTION 9|z PPM g 2 REMARKS
Feel |696.93 e E S
5310 7] 74
40 —
]
411 656 : . SS-21 21"
] 4143
] 0
421 655
43 {T 654 ‘ §8.22 | 21"
] o | 4345
447 653
45 652 ‘ ss-23 | 10"
. 0 45-47 Collect shelby tube
46 T 651 CL k= 18 x 10 -8 cm/sec
47 650 sS-24 | 24"
1 4749
] 0
48} 649 /
49 648 : S§S-25 18"
n . ' : 49-51' | .
. 0
50_# 647
51 1 646 S$5-26 17"
] . . 0 51-53'
52 ﬂ—' 645 Sharp contact . :
] Gray (2.5y 5/1) silty fine SAND, dense, saturated.
53.1 644 smiTHl | ss27 | 17
] : 238 53-55'
R 0
54+ 643
1 Gray (2.5y 5/1) silty CLAY with fine sand and coarse to
4 fine gravel.
55 642 _ . S$S-28 18"
Jr ) CL o | 5557
56 641
E Light gray (2.5y 7/1) fine silty SAND, dense, saturated.
57} 6a0 | HONtOraY @Sy 7 fine sily ae $s29 | 14"
_ 57-59'
] 0 .
1639
58 ] SM
59} 638 | : oo $S-30 | 10"
] _ 59-61'
60— 637 T




G\AMCCAFFERY\LVILLE LOGS\WMW-3.B0R

09-04-2002

ENSANFE

LOG OF BORING MW-3

(Page 4 of 6)
Libertyville Training Site Surface Elevation : 696.93 Ensafe Rep. :D. Felter
Sites BA anq 7 ) Date Completed : 5/23/02 Northing Coord. : 2025176.1904
Vernon Hills, lllinois Drilling Method : 4 1/4" ID HSA Westing Coord. : 1086545.0030
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth :101.0
- Drilling Company . Patrick Drilling
<]
Depth | Surf. ;—:) PPM f, E .
in Elev. DESCRIPTION 8 o a 3 REMARKS
Feet |696.93 s E g
510 0y} 74
60 T —
] G ional SM{ .:: 1o
61+ 636 radational contact L SS5-31 12
1 Gray fine GRAVEL and coarse to fine sand, saturated.- el 61-63'
] GPpeeq
62 635 (ESY
1 Gray (2.5y 4/1), SILT with fine sand, wet. 0
63 634 $5-32 12
] 63-65'
PE T ;
65 _'L 632 §8-33 12"
1 ML 65-67'
66 _:1~ 631 0
67—} 630 §S-34 12"
- 67-69'
68 _'L 629 0
Sharp contact
3 Dark gray (2.5y 4/1) silty CLAY, trace coarse to fine sand, .
69 628 trace coarse to fine gravel, stiff, medium plasticity, moist. / gg'%f’ 17
70_:>- 627 0
71} 62 $S36 | &
EJ 71-73
72 625 0
737 624 $837 | 15
] CL 73-75'
74_1- 623 0
75 622 / ss38 | 12
7 75-77
76 621 / 0
77 620 $S-39 | 14
1 77-79'
78 1 619 | Sharp contact
- Gray (2.5y 4/1) fine SAND, dense, saturated. SP}-.4 0
: Gray SILT with fine sand, wet.
79_% 618 y SS-40 | 10"
3 ML 79-81"
80—+ 617




GMMCCAFFERY\LVILLE LOGSWW-3.BOR

09-04-2002

ENSANFE

' LOG OF BORING MW-3

(Page 5 of 6)
Libertyyille Training Site Surface Elevation :1696.93 Ensafe Rep. 1D Felter-
Sites 6_A and_ 7 ) Date Completed : 5/23/02 Northing Coord. 1 2025176.1904
Vernon Hills, Hiinois Drilling Method : 4 1/4" 1D HSA Westing Coord. : 1086545.0030
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth 1 101.0
Drilling Company : Patrick Drilling
o
Depth | Surf. 2 ooul o > :
in | Elev. DESCRIPTION L = 2 REMARKS
Feel |696.93 Q2 E 9
5|0 » X
80 :
] ML
A T Dark gray (2.5y 4/1) clayey SILT, trace coarse to fine sand, ' .
81-+ 816 | ¢race coarse to fine gravel, dense, moist. 0 513';31. 12
82 615
83} 614 o | SS42 | 15
] 83-85'
84+ 613
85} 612 o | SS43 | 11
] 85-87'
86— 611
g7-1 610 o | $544 | 16"
2 87-89'
88 _ 609
: ML
- 89-1 608 o | SS545 15"
] 89-91'
90— 607
911 606 o | S846 | 16"
] 91-93'
92+ 605
931 604 o | SS47 13"
] 1 93-95'
94 603
951 602 o | SS48 13"
] 95-97'
96 601
3
7 60 SS49 | 17"
° j Dark gray (2.5y 4/1) silty CLAY, trace coarse to fine sand, 0| 97.09
g trace coarse to fine gravel, very stiff, medium plasticity,
98- 599 | moist.
1 cL /
99} 598 o | S8-50 12"
] 99-101'
100 — 597




09—@ GMMCCAFFERY\LVILLE LOGSWMW-3.80R

ENSANFE

LOG OF BORING MW-3
L ——— (Page 6 of 6)
Libertyville Training Site Surface Elevation :696.93 Ensafe Rep. : D. Felter
Sites 6A and 7 Date Completed  : 5/23/02 Northing Coord. : 2025176.1904
Vernon Hills, lllinois Drilling Method : 4 1/4" 1D HSA Westing Coord. : 1086545.0030
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth 1 101.0
Drilling Company : Patrick Drilling
o
Depth | Surf. % P % GZ;
in | Elev. DESCRIPTION 8% E 3 REMARKS
Feet | 696.93 Sl E 8
. 5|10 [} [14
100 —
] CL
101 - 59 -
b Total depth of Boring 101.0°
102 I 595
103 I 594
]
104 _ 593
105 7 se2
106 EF 591
107 = 590
108 —- 589
109} 588
110 - 587
11 3 586
112 - 585
13 1 s84
114 —+ 583
115 _:— 582
116 581
117 _:- 580
118 - 579
1193 578
120 - 577




09—0. GMAMCCAFFERYWLVILLE LOGS\WMW-31.BOR

ENSA/FE

LOG OF BORING MW-3I

(Page 1 of 4)

Libertyville Training Site Surface Elevation 1 696.93 Ensafe Rep. : C. Smith/G. Temple
Sites 6{\ and. 7 ) Date Completed : 6/03/02 Northing Coord. 1 2025176.1904
Vernon Hills, lllinois Drilling Method :41/4 - Inch HSA Westing Coord. : 1086545.0030
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth :66.0
Drilling Company : Patrick Drilling Well Screen : 54-64
S ‘Well: MW-3!
Depth | Surf ‘ _ g S loew Elev.: 699.32
in Elev. DESCRIPTION 8% = REMARKS
Feet |696.93 3le E
e @ ( Cover
0 ==
] MW-31 was advanced to 48 feet without sampling.
. Please see MW-3 for stratigraphy. °
1 696 .
2 695 .
1 .
3. 694 CL *
; SRR
4. 693
5 _E- 692
61 691
] oL
71 690 / :
g1 689 .
91 s8s N
_}- 687 NINs
g R
1" _:- 686
] CL
121 685
137 684 N
14 .7 683
155» 682
16— 681
17 - 680
18-+ 679 CL
191} 678 a .
20 677




0904-!!02 G:\AMCCAFFERY\LVILLE LOGS\WMW-31.B0R

' ] . (Page 2 of 4)
Libertyville Training Site Surface Elevation 1 696.93 Ensafe Rep. : C. Smith/G. Temple
Sites Bf\ anq 7 ) Date Completed : 6/03/02 Northing Coord. : 2025176.1904
Vernon Hills, Hllinois Drilling Method :41/4 - Inch HSA Westing Coord. : 1086545.0030
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth. 166.0
Drilling Company : Patrick Drilling Well Screen : 54-64
5 "1 well: MW-3)
(& z .
Depth | Surf. ‘ - I p PPM Elev.: 699.32
in | Elev. DESCRIPTION 2% a REMARKS
Feet |696.93 3o E
210 (7]
211 676 NN
22 1 675 ) .
23 _:>— 674 .
24t 673
253 672
26— 671 -
271 670 .
287 669 ik
29 668 .
30— 667 . tCL *, +—Grout
] -1 Riser
311 666 .
32} 665 ’ / ;
33 _:- 664
34} 663
357 662 ' M
36 661
371 660
38 659 )
J
39 1 658
40t 657 o ' , ;L;




09-0!-!!2 G\AMCCAFFERYWLVILLE LOGS\WMW-3I.BOR

ENSANFE

LOG OF BORING MW-3lI

(Page 3 of 4)
Libertyville Training Site Surface Elevation 1696.93 Ensafe Rep. : C. Smith/G. Temple
Sites 6A and 7 Date Completed ~ :6/03/02 : Northing Coord. : 2025176.1904
Vermon Hills, Hiinois Drilling Method : 4 1/4 - Inch HSA- Westing Coord. : 1086545,0030
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth : 66.0
Drilling Company : Patrick Drilling Well Scree_n : 54-64
o Well: MW-3]
Depth | Surf. 2 z oP Elev.: 699.32
in_ | Elev. DESCRIPTION B a REMARKS
Feet |696.93 3= E
o0 (7]
40+
41 _:— 656
42 655
43_‘:- 654 .
44 ?‘ 653 CcL / ;
451 652 %
] .
46% 651 *. 1 Grout
47 1 650 .
] ' / -| - Riser
48 I 649 S
. Dark gray (2.5y 4/1) silty CLAY, trace coarse to fine 488552)‘ 0 L
493 648 | sand, trace coarse to fine gravel, medium plasticity, 17:, R -
. stiff, moist. ' o
50 647
] CLy / §S-2 . .
: 50-52° A
51 646 17"R i
] e
52 j 645 e
] Sharp contact S$S-3 B
] Gray (2.5y 5/1) silty fine sand, dense, saturated. 52-54' 0. J1
53-F 644 12"R -
54t 643 M 1
] : SS4 0 - H
] i 54-56 B
55 642 Gradational contact _ 24" R o.
- Dark gray (2.5y 4/1) fine sandy silt, saturated. o
56 641 ML “H.* |- Fitter Pack
] §S8-5. 0 H-
3 i 56-58 a.
571 640 Gradational contact . 18" R el sereen
. Dark gray (2.5y 4/1) silty fine sand saturated. : t .
58} 639 i | .
: smiit] sss6 B
] i} 58-60 0. e
59__!L 638 18"R n
60— 837 S




09-04-!002 GMMCCAFFERY\LVILLE LOGSWW-3L.BOR

ENSANFE LOG OF BORING MW-3
/A (Page 4 of 4)
Libertyville Training Site Surface Elevation : 696.93 Ensafe Rep. : C. Smith/G. Temple
Sites 6A and 7 Date Completed : 6/03/02 Northing Coord. : 2025176.1904
Vernon Hills, lilinois Drilling Method 14 1/4 - Inch HSA Westing Coord. : 1086545.0030
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth 1 66.0
Drilling Company : Patrick Drilling Weli Screen :54-64
o . Well: MW-3)
Depth | Surf g 2 leen Elev.: 699.32
in | Elev. DESCRIPTION 8L a REMARKS
Feel |696.93 Qe E
D10 (%]
60
] 1 SS-7 0 il
] M [ 60-62' H
61 636 ML TR u
1 Gray (2.5y 5/1) coarse sand with fine gravel, 3
62 635 satuyrated. ’ Screen
slossTo It
] SP|- - 62-64' - H
63 634 S 18R “H- | -Fitter Pack
64 633 E
: Dark gray (2.5y 4/1) silt, dense, moist. $S-8 L
] 64-66' 0
65—_- 632 ML 10" R
66_:— 631
B Total depth of Boring at 66.0
67 630
68— 629
69 1628
70— 627
]
71 _:A 626
72 625
73 624
74.E~ 623
75_:~ 622
761 621
77 620
78 1+ 619
79_:- 618
80— 617




09-@ G:\AMCCAFFERY\LVILLE LOGSWW-4.BOR

ENSAN

LOG OF BORING MW-4

(Page 1 of 6)

Libertyville Training Site

/ Surface Elevation : 698.98 Ensafe Rep. : C. Smith
Sites GA anq 7 ) " Date Completed : 6/5/02 Northing Coord. 1 2025003.3109
Vermnon Hills, lllinois Drilling Method 14 1/4" ID HSA Westing Coord. : 1086544.6348
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth :101.0'
Drilling Company : Patrick Drilling
o
Depth | Surf. : -Lf) PID ?o E‘
in Elev. DESCRIPTION 8% a 3 REMARKS
Feet |698.98 . 3= E S .
= U] (7] 14
0 -
N Soil bare - graded.
1 698 : __
5 Black (2.5y 2.5/1) organic CLAY, topsoil. oL SS -1 14"
] Light olive brown (2.5y 5/4) with black silty clay FILL, little o 1-9 .
21 897 | coarse to fine sand, trace coarse to fine gravel, hard, qu=4.5+
- medium plasticity. :
33 696 :
] S§-2 19"
3 o| 3-%
4 695 qu=3.5"
]
53 694 CL
3 8S-3 21"
5-7
61 693 Y qu=3.2"
71 692
] SS-4 24"
] 0 7-9
8-1 691 qu=3.1*
] Sharp contact.
3 Dark grayish brown (2.5y 4/2) with gray mottling silty
9-7 6890 | CLAY, little coarse to fine sand, trace coarse to fine gravel, - .
] very stiff, medium plasticity, oxidized, leached, moist. gs ;15 24
10 689 0 qu=27"
11-1 688
3 SS-6 24"
123 687 o | 11-13 22
- qu=22"
E
131 686
] -88-7 | 24"
] cL o | 13-15
14_>L 685 Ny qu =2.5*
15—} 684
] SS-8 24"
] o | 15-17
16—+ 683 qu=21"
17} 682 | Grading to (2.5 4/2) dark grayish brown without mottling - ;
] SAA. SS$-9 24"
i 0 17-19 .
18— 681 | Gradational contact. qu=34
3 Dark gray (2.5y 4/1) silty CLAY, little coarse to fine sand, ) N
19—: 680 | race coarse to fine gravel, very stiff, medium plasticity, CcL SS-10 24
] unoxidized, unleached, moist. 19-21
201 679 : 0




09-@ G\AMCCAFFERY\LVILLE LOGSWW-4.BOR

ENSAFE

LOG OF BORING MW-4
(Page 2 of 6)
Libertyville Training Site Surface Elevation : 698.98 Ensafe Rep. : C. Smith
Sites 6Aand 7 Date Completed : 6/5/02 Northing Coord. : 2025003.3109
Vernon Hills, lllinois Drilling Method : 414" 1D HSA Westing Coord. : 1086544.6348
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth 1 101.0°
: Drilling Company : Patrick Drilling
. ) o
Depth | Surf. % PID i 5
in Elev. DESCRIPTION 21 a § REMARKS
Feet |698.98 : 21 E g
200 » 4
20 B r qu=3.4"
211 678
] ‘ S$S-11| 24"
1 o | 21-23
221 677 qu=22*
.
231 676 '
3 SS-12 24"
i o 23-25
244 675 / qu=27*
25 674
] SS-13 24"
1 0 25-27
26 673 , qu=2.8"
27 672
1 $S-14| 24"
] o | 27-29
28—+ 671 qu =3.1*
29} 670
] SS-15 24"
] / o | 29-31
30 ?F 669 CL qu=21"
311 668
] SS-16 24"
- 0 31-33
32 -} 667 qu=22"
33-} 666
] $S-17 24"
. 0 33-35
34+ 665 qu=17"
35+ 664
] SS-18 9"
] o | 35-37 ,
36— 663 §S5-18 Driven on coarse gravel
3 at 35.8".
371 662
] SS§-19 24"
] 0 37-39
381 661 qu=1.5"
391 660 SS-20| 24" (371
4 . 39-41 39-41'k=1.9x 10 -8 cm/sec
b 0 24" R
40} 659




09-0! 02 G\AMCCAFFERY\LVILLE LOGS\WMW-4.BOR

ENSANFE 'LOG OF BORING Mw-4
(Page 3 of 6)
Libert)fville Training Site Surface Elevation :698.98 Ensafe Rep. : C. Smith
Sites 6_A anq 7 ) Date Completed : 6/5/02 Northing Coord. : 2025003.3109
Vernon Hills, lllinois . Drilling Method :41/4" 1D HSA Westing Coord. : 1086544 6348
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth :101.0'
‘ Drilling Company : Patrick Drilling
o
Depth | Surf. 2 oD z >
in | Elev. DESCRIPTION 8% ! a a REMARKS
Feet |698.98 18 E g
5|0 3 o
40 =t . —p———
41 658
] S§S-21 19"
1 41-43
42 857 0 qu=23"
431 656
3 S§-22; 2g"
1 o | 43-45
441 655 qu=24"
451 654
] CL §§-23 | 24"
] ] o | 45-47 :
46— 653 | Little coarse to fine gravel. / qu=37"
47-1 652 .
] SS-24 24"
] o 47 - 49 |
48— 651 qu=3.2"
491 650
] . §S-25| 24"
. o | 49-51
50 649 / qu=3.4°
1 . A
511 648 | Gray (2.5y 5/1) coarse to fine silty SAND, trace coarse to :
] fine gravel, dense, saturated. S $S-26| 24"
] | Interbedded with 2" clay, seams. |SW|- ] 5| 51-53
52-1 647 L .
1 Gray (2.5y 5/1) SILT, dense, saturated.
53— 646 . ML
3 §§-27| 2a"
] 11 5 | 53-55
54-1- 645 | Gray (2.5y 5/1) fine SAND, with silt, very dense, saturated. AR
] sMmil i
55 644 : .
b Gray (2.5y 5/1) clayey SILT, interbedded with 2" fine sand S5-28 24"
E and silt, very dense, saturated. 55-57
1 ]
56— 643
57—+ 642
3 §S-29| 24"
N ML 0 57 - 59
58} 641
591 640 _ - 24"
i Little coarse to fine SAND, little fine gravel. SS_ 30
0 | 59-61
60-1 639 '




09~04-!l02 G\AMCCAFFERY\LVILLE LOGSWMW-4.BOR

' (Page 4 of 6)
Libertyville Training Site | Surface Elevation : 698.98 Ensafe Rep. : C. Smith
Sites Gf\ anq 7 ) Date Completed : 6/5/02 Northing Coord. : 2025003.3109
Vernon Hills, lllinois Drilling Method : 4 1/4" ID-HSA Westing Coord. - 1086544.6348
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth 1101.0'
Drilling Company . Patrick Drilling
o
Depth | Surf. , _ 2 on| 2 2
in Elev. DESCRIPTION 4 o a 3 REMARKS
Feet |698.98 2 1e E g
. 210 %3 14
60 | .
] Little coarse to fine GRAVEL, trace coarse to fine sand.
61 —j— 638 . $8-31 Driven on coarse gravel
3. SS-31 8" at 61.6' (Lt. gray LS/DS).
] ‘ 1.
62 s37 ML o | 61-63
631 636 S
] 8S-32 18"
; Dark gray (2.5y 4/1) silty CLAY, little coarse to fine sand, o | 83-65 .
641635 | trace coarse to fine gravel, medium plasticity, very stiff, qu=3.7
] moist. .
65— 634
] SS$-33 9"
] o | 65-67
66 - 633 . qu=45°
:
67 -+ 632
] $S-34 24"
] ) o | 6769
68—} 631 _ . qu=3.9°
691 630 /
] . S$8-35 24"
] o | 6971
70— 629 qu=4.1*
] Trace coarse to fine sand.
71 628 /
; / $8-36 | 24"
] CL 0 71-73 .
72} 627 qu=3.4*
73-1 626 :
] §8-37 24"
] 0 -73-75
743 625 / qu=3.2
75} 624 | Little coarse to fine SAND, little coarse to fine gravel. : /
R SS-38 24"
] o | 7577 ‘
76+ 623 qu = 3.4
771 622 - . .
] §S-39 24"
] 0 77-79 :
78— 621 ’ » - qu=27*
79-1} 520 ‘
] $S5-40 24"
] 79-81
801 619 =SP (A o




G\AMCCAFFERY\LVILLE LOGSWW-4.BOR

09-04-2002

ENSANFE

LOG OF BORING MW-4

(Page 5 of 6)
Libertyville Training Site Surface Elevation : 698.98 Ensafe Rep. : C. Smith
Sites 6{‘\ anc{ 7 ) Date Completed 1 615102 - " Northing Coord. : 2025003.3109
Vernon Hills, lllinois Drilling Method 14 1/4"ID HSA Westing Coord. : 1086544.6348
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth 1101.0°
Drilling Company : Patrick Drilling
o
Depth | Surf. ;—g PID % e
in | Elev. DESCRIPTION A a 3 REMARKS
Feet |698.98 9 g E 8
] 7] (14
80 B Gray (2.5y 5/1) fine sand, very dense, saturated. spl
1 Dark gray (2.5y 4/1) silty CLAY, little coarse to fine sand, / S$S-41 19"
E trace coarse to fine gravel, medium stiff, very stiff, moist. 81-83
821617 | 2"T silt layer at 81.7 bgs. o qu=38*
83 i 616
] S$S-42 24"
] 83-85
34&_ 615 0 qu=29"
851 614
] $S43 | 24
: o | 85-87 _
86— 613 qu=3.1"
87+ 612 )
:( §S-44 22"
j o | 87-89
88 T 611 qu=35*
89 610 /
N Hard 23:315 24
90 _;L 609 0 ‘qu=45°
] CL
91-1- 608
] S$S-46 11"
] o | 91-93
92 607 qu = 4.5+
93 606
] §$S8-47 19"
] o | 9395
94 605 qu = 4.5+"
95—+ 604
] S548 24"
] o | 9597
96} 603 qu=45+°
971602 | Trace coarse to fine sand below 97" bgs.
] $S-49 24"
] o | 9799
98 -+ 601 qu= 45+
99 j 600
R §S-50 24"
] o | 99-101
100 —- 599




G:MMCCAFFERY\LVILLE LOGS\MW-4.B0OR

09-04-2002

ENSNFE| LOG OF BORING MW-4
(Page 6 of 6)
Libertyville Training Site Surface Elevation :698.98 Ensafe Rep. : C. Smith
Sites GA anq 7 ' Date Completed : 815102 Northing Coord. : 2025003.3109
Vernon Hills, lllinois Drilling Method :41/4" 1D HSA Westing Coord. : 1086544.6348
Project Number: 0161-001 Sampiing Method : Continuous Split Spoon Total Depth :101.0'
Drilling Company : Patrick Drilling
o
Depth | Sur. 2 . z [
in | Elev. DESCRIPTION 9z | = 3 REMARKS
Feet |698.98 32 E o
D0 (%] o
100 ' e
_i‘ Total Depth of boring 101" cL qu = 4.5+
101 - 598.
102 } 597
103 —:( 596
104 1 595
105 —} 594
106 —- 593
107 -} 592
108 - 591
109 - 590
110 —- 589 .
-
111 588
1123 587
1131 586
114 — 585
115} 584
116 - 583
117 - 582
118 —+ 581
119 -+ 580
120 _"r. 579




ENSANFE

LOG OF BORING MW-4|

(Page 1 of 3)

Libertyville Training Site

GN\AMCCAFFERY\LVILLE LOGS\MW-41.BOR

09-04-2002

Surface Elevation : 698.98 Ensafe Rep. : C. Smith
. snes GA anq 7 ) Date Completed : 6/6/02 Northing Coord. . 2025003.3109
Vernon Hills, lllinois Drilling Method : 4 1/4" 1D HSA Westing Coord. : 1086544.6348
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth 157
Drilling Company : Patrick Drilling Well Screen 1 52.5-55
o Well: MW-4|
Depth | Surf. g z oo Elev.: 701.41
in Elev. DESCRIPTION 9 o =3 REMARKS
Feet |698.98 212 E
219 @ F Cover
0 =5
_;‘ No Sampling 0-47" K
. Please see MW-4 for stratigraphy M
1-} 698 -
E oL .
23 697 °,
31 696 _
44 695
51 694 e
6} 693 AR
73 692 : :
aéL 691
91 690 ;
]
10_1- 689 *. - Grout
111 688 . : , R
127 687
131 686 ;
1 CL
14 ,_jy 685 '
154 684
167 683 E
17 -} 682
1
1 .
18 681 .
197} 680 ) P
9 b CcL .
201 679 L




ENSA E LOG OF BORING MW-4l

N (Page 2 of 3)

G\AMCCAFFERY\LVILLE LOGSWIW-41 BOR

09-04-2002

Libertyville Training Site Surface Elevation : 698.98 Ensafe Rep. : C. Smith
Sites GA anq 7 ) Date Completed : 6/6/02 . Northing Coord. : 2025003.3109
Vernon Hills, lllinois Drilling Method " :41/4"ID HSA Westing Coord. : 1086544.6348
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth 157
Drilling Company : Patrick Drilling Well Screen . 52.5-55
]
S Well: MW-4i
Depth | Surf. g z - Elev.: 701.41
in Elev. DESCRIPTION B B REMARKS
Feet |698.98 3 é E
b »
20 775
21-} 678 i /
22 _j— 677
3 /
23 T 676 "
243 675 / N
25} 674 / 1
] / ",
267 673 / NN
27-} 672 E
281 671 :
207} 670 / NN
30 q 669 CL *,{—Grout
31 668 / )
32 _} 667 %
1 %
333 666 /
341 665 ’,
]
i
35§ 664
36-1 663 A
37} 662
38 _:- 661
39&» 660
401 659




G:MMCCAFFERY\LVILLE LOGS\WMW-41.BOR

09-04-2002

ENSANFE LOG OF BORING MW-4
: ' : (Page 3 of 3)
Libertyville Training Site Surface Elevation :698.98 Ensafe Rep. : C. Smith
Sites Gf\ anq 7 ) Date Completed : 6/6/02 Northing Coord. . : 2025003.3109
Vernon Hills, [llinois Drilling Method 14 1/4" ID HSA Westing Coord.  ~ : 1086544.6348
Project Number. 0161-001 Sampling Method : Continuous Split Spoon Total Depth .57
' Drilling Company : Patrick Drilling Well Screen : 52.5-55
S Well: MW-41
D ] z .
epth { Surf. . T © PPM Elev.: 701.41
in Elev. DESCRIPTION a o a REMARKS
Feet |698.98 17, & £ :
5|0 o ‘
40 7 ‘ 7 ' * *
411 658 _ /
427 657 ' '
43 - 656 .
441 655 /
45_:“ 654 — Grout
46{— 653 /
] cL M
471852 | Dark gray (2.5y 4/1) silty CLAY, little coarse to fine R
] sand, trace coarse to fine gravel, very stiff, medium SS-1 ‘ : e
i plasticity, moist. 47 - 49 0
48} 651 N 8" R 37 ;
49jL 650
] SS-2 oL
] 49 -51 b
50} 649 24°R | ° |3 e
51 648 . -
E §S-3 -
. ' 51-53 .| o -
521 647 24"R 3.4 .
53—:F 646 ' "I }--Filter Pack
] Gray (2.5y 5/1) silty medium to fine SAND, dense, I SS-4 il
b saturated. SM ':'_.‘j 53-55 0 ~H1—Screen
54 645 L1 24R 3 1
55 ' 1 44 | Gray (2.5y 51) silty CLAY, trace coarse to fine sand, B .
u trace coarse to fine gravel, medium plasticity, very L
- A 8S-5 o
] stiff, moist. :
] cL 55 - 57 0 o
56 643 _ 14"R 3.4 R
3 f : 7. ’ o
57 ”_L 642 Total Depth of Boring 5
58—+ 641
59} 640
601 639




LOG OF BORING MW.5

09-04-!'02 G\AMCCAFFERY\LVILLE LOGS\WMW-5.BOR

(Page 1 of 5)
Libertyville Training Site Surface Elevation : 690.50 Ensafe Rep. 1 J. Albert
Sites GA and_ 7 ) Date Completed : 5121102 Northing Coord. 1 2025019.1832
Vernon Hills, lllinois Drilling Method 14 1/4” 1D HSA Westing Coord. : 1086261.0772
Project Number: 0161-001 Sampling Method . : Continuous Split Spoon - Total, Depih :81.0
Drilling Company - Patrick Drilling
o
Depth | - Surt. g z ‘
in | Elev. DESCRIPTION 9| & = |PPM REMARKS
" Feet |690.50 : 2| ® 5 :
. 10 (%] .
0 ;
g -.690 Asphait: Gravel . FL
] Yeilowish brown (10y 5/6) sand, FILL, medlum some . e :
1+ gravel, moist, dense. : swl- SS-1 0
1 689 1 t-3
21
] 688 Dark brown (2.5y 5/4) sility CLAY very stiff.
31| ' §s-2 |,
1687 CL 3-5 '
4
. Jess
5] ; : - . _ $S-3 0
B Olive brown (2.5y 5/4) silty CLAY to clayey SILT, 5.7
+ 685 | black organic (2.5y 2.5/1), dark grayish brown (2.5y
6 ' 4/2), stratified, 'stiff. CL
7 684
: SS-4 '
7? Olive brown (2.5y 4/3) silty CLAY, trace coarse to fine 7-9 0
+ 683 1 sand, trace coarse to fine gravel, very stiff.
8 ] . '
T 682
9] . - SS-5
s 661 CL / 9-11
1oé /
T 680
1] '§8-6 | 4 ‘
1 679 11-13
12 ] Gradational Contact _ : '
- Dark Gray (2.5y 4/1) silty CLAY, trace coarse fo fine
T 678 | sand, trace coarse to fine gravel medium plasticity,
13-1- stiff, moist. §S-7 0
1 677 13-15
i
1676 .
15 . 'SS-8 0
1 675 15-17
16 CL
-} 674
17 SS-9 o
1 673 17-19
18—
T 672
19-'_ No recovery 19 - 21, gravel blocked sampler. SS-10 0
1 671 : : 19-21
20 —




09@ GMMCCAFFERYLVILLE LOGS\MW-5.BOR

ENSANFE

LOG OF BORING MW-5
‘ (Page 2 of 5)
Libertyville Training Site - Surface Elevation : 690.50 Ensafe Rep. : J. Albert
Sites 6Aand 7 Date Completed : 5121/02 Northing Coord. 12025019.1832
Vernon Hills, lllinois Drilling Method :4.1/4" 1D HSA Westing Coord. : 1086261.0772
Project Number; 0161-001 Sampling Method : Continuous Split Spoon Total Depth : 81.0 '
Drilling Company : Patrick Drilling
o
Depth | Surt. 2 z
in | Elev. DESCRIPTION 0|z s |PPM REMARKS
Feel |690.50 3= E
S0 n
20 :
1 670
214 ss-11 |,
1 660 cL 21-23
22-]
1 668
23] .
] Dark Gray (2.5y 4/1) CLAY, trace coarse to fine sand, ;538 i ;g- 0
1 867 | trace coarse to fine gravel, high plasticity, stiff, moist.
24
1 666
25 §$-13 |
1 665 25-27
26
T 664
27 SS-14 0
1 63 27-29
28
T 662
29-] SS-15
1 661 29-31
30
1 660 /
315 ‘ SS- 16
:T 659 CH / . 31-33
32
-} 658
33 SS-17
1 657 33-35
34
F 656
35-] S5-18 Encountered gravel at 35', poor recovery.
1 655 35-37
1 >
36
T 654
37- S§-19
] 653 37-39
38|
1 652
39 S§S-20
1 651 39-41
40 :




OQQ GMMCCAFFERYWLVILLE LOGSWW-5.BOR

ENSANFE

LOG OF BORING MW-5
/A (Page 3 of 5)
Libertyville Training Site Surface Elevation : 690.50 Ensafe Rep. . J. Albert
Sites 6A and 7 Date Completed : 5/21/02 Northing Coord. : 2025019.1832
Vernon Hills, Hlinois Drilling Method 141/4" ID HSA Westing Coord. : 1086261.0772
Project Number; 0161-001 Sampling Method : Continuous Split Spoon Total Depth 1 81.0
Drilling Company : Patrick Drilling
o
Depth | Surf. g z - :
in | Elev. DESCRIPTION 2% a REMARKS
Feet |690.50 3l E
5310 7]
40
1 650 CH
- S-21
4 y Dark gray (2.5y 4/1) coarse to fine SAND, trace fine §1 -43
1849 | gravel, wet, medium dense. .
42 swi. .
T 648
437 §S-22
3 Dark Gray (2.5y 4/1) silty CLAY, trace coarse to fine 43 - 45
1 647 : . s .
T e4 sand, trace coarse to fine gravel, medium plasticity,
44 moist, stiff.
- 646 CL
45 8§§-23
1 625 45 - 47
46 . o
. Dark gray (2.5y 4/1) medium to coarse SAND, SP--
1644 \saturated. sPl
47+ \Light olive brown (2.5y 5/3) fine SAND, saturated. 3? -3;
1643 | Dark gray (5y 4/1) SILT, medium dense, saturated. )
1 642
49{ SS-25
+ 641 49-51
50
T 640
51 __ SS-26
j_ 639 51-53
52 ML
51— 638
53] SS-27
1 637 53-55
54—
T 636
55 SS-28
1 635 55-57
56
} 634
57 by o e e T e s e — 4 SS-29
1 63 Dark gray (5y 4/1) clayey SILT, dense, moist. 57 - 59
58]
T 632 ML
59 §S-30
1631 59 - 61
60




ENSANFE

09!-!.02 G\AMCCAFFERY\LVILLE LOGS\MW-5.BOR

LOG OF BORING MW-5 -
' : (Page 4 of 5)
Libertyville Training Site _Surface Elevation : 690.50 Ensafe Rep. : J. Albert
Sites 6A and 7 Date Completed 1 5/21/02 Northing Coord. : 2025019.1832
Vernon Hills, Hiinois Drilling Method 14 1/4" 1D HSA Westing Coord. : 1086261.0772
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth 181.0°
Drilling Company : Patrick Drilling .
Depth | Surf. ‘ g ' % oPM
in | Elev. |- DESCRIPTION * Q% .a REMARKS
Feet | 680.50 , , 31 E
=] 7] '
60
T 630 ML,
o 1 620 | DAk grayish brown (2 5y 412) silty fine SAND, SERE 2?_' 33‘
E saturated.
629 Grayish brown (2.5y 5/2) SILT, grading to silty CLAY,
T 628 |wet
63— . §§-32
1 627 63 - 65
64 — ML
1626
65 , 8§-33
1 625 65.- 67
66
1 624 :
67? Dark gray (2.5y 4/1) silty CLAY, trace coarse to fine g-;S_TG; 27S_T é19-5helby tube .
7623 | sand, trace fine gravel, stiff, medium plasticity, moist. k=28 x 10 -8 cm/sec
68—
T 622 :
69— S5-35
1 621 69-71
70-]
+ 620
715 SS-36
1 619 71-73
72
1618 oY
734 CL  §5-37
1 617 73-75
74
7 616
75 . $S-38
1615 / - 75-77
76
+ 614
773 SS-39
1 613 / 77-79
78
T 612
79- - SS-40
5_ 511 Dark gray (5y 4/1), clayey SILT, d.ense. ML 79 - 81
80




09-O4-lll2 G:MAMCCAFFERY\LVILLE LOGSWW-5.BOR

ENSANFE

LOG OF BORING MW-5
/A (Page 5 of 5)
Libertyville Training Site Surface Elevation : 690.50 Ensafe Rep. 1 J. Albert
Sites 6A and 7 Date Completed 1 5/21/02 Northing Coord. : 2025019.1832
Vernon Hills, lllinois Drilling Method : 4 1/4" 1D HSA Westing Coord. : 1086261.0772
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth :81.0
Drilling Company : Patrick Drilling
O
Depth | Surf. 2 z oo
in Elev. DESCRIPTION R a REMARKS
Feet |690.50 2l E
5|0 n
80
1 610 ML
81 | Total depth of Boring 81.0".
1 609
82
+ 608
83
1 607
84
1 606
85
1 605
86—
T 604
87
1 603
88
T 602
89
1 601
]
90
T 600
91
1 599
92
1 598
93]
1 597
94
T+ 596
95
1 595
96 -
i+ 594
97
1 593
98
?_— 592
99
1 s91
100




09-04-2002

GAAMCCAFFERY\LVILLE LOGSWW-51.BOR

ENS/AFE

LOG OF BORING MW-5I

(Page 1 of 3)

Libertyville Training Site Surface Elevation : 690.50 Ensafe Rep. . J. Albert
Sites 6A and 7 Date Completed 1 6/21/02 Northing Coord. : 2025019.1832
Vernon Hills, Hllinois Drilling Method :41/4"IDHSA Westing Coord. : 1086261.0772
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth : 50.0
Drilling Company . Patrick Drilling Well Screen 1 41.5-46.5
o g Well: MW-5S
Dgpth Surt. . T P PPM Elev.; 692.85
in Elev. DESCRIPTION 8% o REMARKS :
Feet |690.50 S £ _
5 219 @ — 14 Cover
+ 690 i ' ﬁ
1 . No sampling 0 - 42'. Swi- L
1889 | Please see MW-5 for stratigraphy. e S
2 ol ]
T 688 B
3] -
3_ 687 cL :
4
1 686 .
5 :
1 685
6] CcL
1 684
7 LL
1 683
8-
1 682 J
9
1 681 CL | b—1—Riser
10 ' *| | +— Grout
+ 680 -1
11 %
1 679
12 .
1 678 .
13-
1 677
14
+ 676
15
1675 g
16 cL
1 674 /
17
1 673
18]
1 672 .
191 '
1 671
20-]




09-@ G\AMCCAFFERY\LVILLE LOGS\MW-5{. BOR

msnm ' - LOG OF BORING MW-5I
(Page 2 of 3)
Libertyville Training Site Surface Elevation : 690.50 Ensafe Rep. . . J. Albert
Sites 6A and 7 .| Date Completed - :5/21/02 Northing Coord. : 2025019.1832
Vernon Hills, lilinois Drilling Method : 4 1/4" ID HSA " Westing Coord. : 1086261.0772
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth 1 50.0
Drilling Company : Patrick Drifling Well Screen 141.546.5
o S Well: MW-5S
Depth | Surf z z - Elev.: 692.85
in Elev. DESCRIPTION 8l a REMARKS
Feet |690.50 Qe E
5|0 0
20 | .
1 670 I
21 : .
1 669 : CcL Mg
22 : , - gt
1 668 g R
23] Mg
167 ‘ S
wy | : | i
1 666 ) aln
25 R
j- 665 : e
26 R
T 664 ’ . 5%
271 ) S
1 663
28] ' e
T 662 NN
29 .
1 661 ' : . |- Grout
30—4 ‘ ) F-—Riser
- 660 : -
31-] ik
1 659 , _ CH
1 658 . -
33 NN
1 657
34 : i
I 656 i
35 S
1 655 . ) IR
36| '
- 654 . : A
37 . : 1
1653 | .
38— . ] 4
I 652 ' - : ) . e
39 ' ) ) I
40_1 891 : :_L]— Fitter Pack




09@ G\AMCCAFFERY\LVILLE LOGSWMW-51.BOR

ENSANFE

LOG OF BORING MW.5!

(Page 3 of 3)
Libertyville Training Site Surface Elevation 1 690.50 Ensafe Rep. : J. Albert
Sites 6A and 7 Date Completed 1 6121102 Northing Coord. : 2025019.1832
Vernon Hills, lllinois Drilling Method :41/4" 1D HSA Westing Coord. - 1086261.0772
Project Number: 0161-001 Sampling Method : Continuous Spiit Spoon Total Depth :50.0
Drilling Company : Patrick Drilling Well Screen 1 41.546.5
o Well: MW-5S
Depth | Surf. : g 2 loen Elev.: 692.85
in Elev. DESCRIPTION q a = REMARKS
Feet |690.50 R E
210 (7]
40
I+ 650 CH UL _
a1 . -1 Riser
1 649 sw|. Ay
42 B | Dark gray (2.5y 471) silty CLAY, trace coarse 1o fine 4323 '41 0 zgvery i .
T 648 | sand, trace fine gravel, moist, stiff. gravel ‘.
43+ : CcL blocked 0.
1 647 sampler ‘0.
44? 646 Dark gray (2.5y 4/1) silty CLAY, very stiff, moist. 4548_ '45 0 1~ Screen
45 cL H 1 Filter Pack
. Jess = .
46 Gradational ss-3 o H
1 sad Dark gray (2.5y 4/1) SILT, saturated, medium dense. 46 - 48' H
47-] -
1 643
48 ML SS-4 0
1 642 48 - 50'
497
1 641
507 Total depth of Boring at 50.0'.
T 640
51 ) !
-~ de3s
52 /
1} 638
53
1 637 .
54
1 636
55
1 635
56
1 634
57
1 633
58
- 632
59
1 631
60




G\MCCAFFERY\LVILLE LOGS\MW-6.BOR

09-04-2002

ENSANFE

LOG OF BORING MW-6

(Page 1 of 5)

Libertyville Training Site

/ Surface Elevation : 695.53 Ensafe Rep. : C. Smith
Sites 6Aand 7 Date Completed 1 5/15/02 Northing Coord. 1 2025035.4831
Vernon Hills, lllinois Drilling Method 14 1/4" D HSA Westing Coord. - : 1086054.1227
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth :85.0
Drilling Company : Patrick Drilling
o
Depth | Surf. g onl s
in | Elev.  DESCRIPTION g|a "M = 2 REMARKS
Feet |69553 9= £ S
S510 (7] 4
0—: Asphalt.
4 695 | Brown sandy gravel FILL. FL
1 .
1 604 |Black (2.5y 2.5/1) organic top soil and gray (2.5y 5/1) silty clay §§-1 12
2 FILL, stiff, medium plasticity, moist. o| 1-3 .
— qu=1.2
" 13
3 /
] §S-2 14"
T 692 / o 3-5 .
4-: qu = 1.0*
1 691 CL
5] :
] S§-3 19"
7% ol 5-7
5-:‘ qu=.8"
1 689
7
1 688 | Sharp Contact S7S_'94 24
8 Very dark grayish brown (2.5y 3/2) silty CLAY, trace coarse to o qu=1.75*
| fine sand, trace coarse to fine gravel, medium plasticity, stiff,
4 687 moist.
9
3 686 cL S§S-5 24
] 0 9-11
10—_ qu= 1.3*
1685
1] Gradational contact.
1 684 | Light olive brown (2.5y 5/4) silty CLAY, little coarse to fine $S-6 24"
2] sand, trace coarse to fine gravel, medium plasticity, stiff, moist. o | M1-13 =18
} 683
13-
] SS-7 19"
1 082 / o | 13-15
14 cL
T 681
15-]
] §5-8 24"
T 680 g | 15-17
16— Hard qu = 4.5+*
1 679
174 Gradational contact.
3— 678 | Dark gray (2.5y 4/1) siity CLAY, little coarse to fine sand, SS-9 22
18] coarse to fine gravel, occasional cobbles, medium plasticity, 0 17-19 u=21"
4 very stiff, moist. ' 9 ’
1677 cL
19 §S-10| 24 i
1676 19-21 =22
20 0




‘ : g (Page 2 of 5)
Libertyville Training Site Surface Elevation :1695.53 Ensafe Rep. : C. Smith
Sites6Aand 7 Date Completed 1 5/15/02 " Northing Coord. . : 2025035.4831
Vermon Hills, lllinois Driling Method - : 4 1/4" ID HSA Westing Coord. : 1086054.1227
Project Number: 0161-001 Sampling Method  * : Continuous Split Spoon Total Depth 1 85.0
Drilling Company : Patrick Drilling
o
Depth | Surf. g ol 2 2 '
in | Elev. DESCRIPTION R a 3 REMARKS
Feet |695.53 9@ E g
510 7] o
20
1 675
214 . :
] SS- 11 24"
187 : /o | 21-23
22 qu = 2.0*
5_ 673 ' k=1.3x10 -8 cm/sec
23] '
;i : , SS-12| 24"
1672 o | 23-25 .
1 671 )
25 cL
h §S-13 20"
T 670 . 0 25-27
26— : qu=24"
' 1- 669 ‘ .
271 .
] SS-14 8" )
T 668 . . . ' 27-29
28] Driven on a cobble at
1 667 _ ) / 27.6.
29 .
] ’ 8§S-15 6"
- 666 o | 20-31
309
1 665 | Dark gray (2.5y 4/1) coarse to fine SAND and: o
317 ;?t?‘r?atolgn: rgravel, some cobbles and boulders, interbedded . Auger refusal at
1e6s |(<2° T)ysa¥urated ‘ 8§-16| 8" |31bgs.
+ y . . o 31-33 Move over 6' east &
32 . . . redrill.
1 663 L
33 o ‘
i U S§-17 8"
& 1 %62 sw|- |, | 33-38
: 1 e61
n 4
| I o s 3
al ] Ol SS-18 "
. g T 660 . ’ e 0 35-37
3| %
& ;L 659
el 373 .
- L S "
] 1 658 | Gray (2.5y 5/1) silty CLAY, little coarse to fine sand, trace S§s-19| 14
§ 387 coarse to fine gravel, medium plasticity, very stiff, moist. 0 37-39 qu=3.4°
& -] o =3
: 1 857 : cL / ‘ .
.‘%‘ 39 S$S-20| 24" |qu=34*
\ a 39-41
3 1 856 ) 0 ,
S| 40+




09-04-2002

GMMCCAFFERYWVILLE LOGSWW-8.BOR

ENSANFE

LOG OF BORING Mw-6

(Page 3 of 5)
Libertyville Training Site Surface Elevation : 695.53 Ensafe Rep. : C. Smith
Sites 6_/-\ anq 7 . Date Completed : 5/15/02 Northing Coord. : 2025035.4831
Vernon Hills, Illinois Driling Method : 4 1/4" ID HSA Westing Coord. : 1086054.1227
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth : 85.0
Drilling Company : Patrick Drilling
@ o
Depth | Surf. (f) PPM ﬁ E
in Elev. DESCRIPTION 21 °a 3 REMARKS
Feet |69553 R £ 8
2|0 ] o
40
1 655
41
] SS-21 18"
7o o | 41-43
42 CL qu=3.7"
1 653 .
43 .
] §S-22 7
4 652 o | 43-45
44—_
1651 [ Gray (2.5y 5/1) coarse to fine SAND, trace coarse to fine T
453 gravel, dense, saturated interbedded with gray silt. -
. SW|. .. "
1 650 S$§-23 17
4 ] Gradational Contact o | 45-47
- Gray silt (2.5y 5/1) SILT, trace fine sand, very dense, wet.
1 649
47 Very hard siit. No
i 648 SS-24 o" recovery. Spun off
] o | 47~ 49 auger
48 (1 flight) at 49' bgs.
1 847 Move 7' NW & redrill.
49
] §S-25 14"
w0 648 o | 49-51 |
B o4 Grading to clayey SILT, trace coarse to fine sand.
51
] S§§-26 12"
184 o | 51-53
52 - -
1 643
53 ML
] S§-27 22"
1842 o | 53-55
1 641
55]
] S$S-28 18"
1640 o | 55-57
1 639
57
] SS-29 16"
1% o | 57-59
58
1 637
59—: §S-30 22"
1 636 59-61
60




) 09-04-!Il2 G:MAMCCAFFERY\LVILLE LOGS\WMW-6.BOR

ENSANFE

LOG OF BORING MW-6

. (Page 4 of 5)
Libertyville Training Site Surface Elevation :1695.53 Ensafe Rep. : C. Smith
Sites G_A anq 7 o Date Completed : 5/15/02 Northing Coord. : 2025035.4831
Vernon Hills, lilinois Drilling Method :41/4" ID HSA Westing Coord. : 1086054.1227
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth :85.0
Drilling Company . Patrick Drilling
o
Depth | Surf. LEJ PPM f’ E .
in | Elev. DESCRIPTION gl o 3 REMARKS
Feel |695.53 ? g g 3
D n o
60 ? :
T 635 ML
®17 [ Gray 25y 571) fine SAND, very dense, safurated. S | ssat | 1o
1 634 ], | 61-63
62 SP|. -
1 633 -
837 "Gray (2.5y 5/1) SILT, very dense, saturated. = ssa2 | 17
1% o | 6365
65 Sl ML
] $8-33 1"
1 830 o | 6567
66
1 52° [Gray 2.5y 5H) silty CLAY, trace coarse fo finé sand, low ~  ~ qu=34°
67 plasticity, very stiff, moist. : .
1 e28 $S-34 | 19
] o | 6769
68— qu = 2.1" Attempted
1 627 shelby tube - refusal
69
] §S-35 | 24"
152 o | 8871
70 3
1625 .
71 / . qu = 4.5+
. , $S-36 14"
1o o | 7173
72— Hard
+ 623
73 : qu = 4.5+*
1622 CcL $s-37 | 18"
] o | 7375
74 qu = 4.5+
1 621 :
75—;1 qu = 4.5+
$S-38 13"
e o | 7577
76__ qu = 4.5+*
T 619
77 ) qu = 4.5+
-} e18 ?_?-733 8
78 —-: 0 qu= 4.5+ .
1 617
79-] qu=4.5+*
1616 " 8840 12"
] 79-81
BOJ 0




OQMQ GMMCCAFFERY\LVILLE LOGS\MW-6,80R

ENSAFE

LOG OF BORING MW-6

(Page 5 of 5)
Libertyville Training Site Surface Elevation 1695.53 Ensafe Rep. : C. Smith
Sites 6A and 7 Date Completed : 511502 . Northing Coord. : 2025035.4831
Vernon Hills, llinois Drilling Method :41/4" 1D HSA Westing Coord. : 1086054 1227
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth 1 85.0
Drilling Company : Patrick Drilling
Df.-plh Surf. o % PPM % E :
in Elev. DESCRIPTION 8 a : a 3 REMARKS
Feet |695.53 2| = 5 3
5|0 » o
80 |
1 615
81 "
1614 . 318:3:; 124
82
1613 CL
83 "
tou o | ases |
84
T 611 )
85 . | Total depth of Boring at 85.0".
1610
86
" 1 609
87
1 608
" 88
1 607
89 :
1 606
90—
1 605
91 —J
1 604
92|
1 603
93]
- 1602
94
T+ 601’
95
1 600
96
T 599
97
1 508 )
98 .
1 597 '
99
» 1 596
100 -




09-04-!!02 G\AMCCAFFERY\LVILLE LOGS\WMW-61.BOR

ENSANFE

LOG OF BORING MW-6i
(Page 1 of 4)
Libertyville Training Site Surface Elevation 1695.53 Ensafe Rep. : C. Smith
Sites 6A and 7 Date Completed 1 616102 Northing Coord.: : 2025035.4831
Vernon Hills, llinois Drilling Method :4.1/4" 1D HSA Westing Coord, : 1086054.1227
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth 163.0
Drilling Company : Patrick Drilling Well Screen . 61-62
, S Well: MW-6D
Depth | Surf 212 |en Elev.: 697.89
in | Elev. DESCRIPTION 2% ° REMARKS
Feet |695.53 2l E
219 @ ( L~ Cover
0 MW_-6I advanced to 59.0 feet without sampling. Please see] 'j B
i' 895 | MW.6 for stratigraphy. FL °,
1 s
1 694 -1
2
1 693
3 ,
1692 N
4 :
1 691 CcL
5 -
1 690
6
1 689
7
" 1ess
8- ..
] ", {—Grout
- 1687
9__ .- .. .
E— 686 cL ?— Riser
10
1 685
11
1 684
12
T 683
13
- 682
14— - cL
1 881 s
15—
ﬂ- 680
16
+ 679 /
17
1 678
18 s
. 1 677 CL W
19—:
1 676 E
20




09-04-II02 G\AMCCAFFERY\LVILLE LOGS\WW-61.BOR

ENSANFE

LOG OF BORING MW-6i
(Page 2 of 4)
Libertyville Training Site Surface Elevation :695.53 Ensafe Rep. : C. Smith
Sites6A and 7 Date Completed : 6/6/02 Northing Coord. 1 2025035.4831
Vemon Hills, lllinois Drilling Method 24 1/4" 1D HSA Westing Coord. : 1086054.1227
Project Number. 0161-001 Sampling Method : Continuous Spilit Spoon Total Depth 163.0
X Drilling Company : Patrick Drilling Well Screen 1 61-62°
G Well: MW-6D
Depth | Surt. 2! = - Elev.: 697.89
in Elev. DESCRIPTION a o o REMARKS
Feet |695.53 Sle| E
2|0 (7] :
20+
1675 s '
21] g
1 674
22 .
1673 g
23
1672 1
24— .
1 671 .
25 CL
1670 .
26 AR
1 669 -
27 RIR
1 668
28 / >, {— Grout
1 667
29 /
1 666 1 Riser
04 i
1} 665
31
1 6ea :
32 N
1 663
|
33 S "
1 662 swi - - .
34
T 661 .
35 s
1 e60 E
36 : :
1 659 N
K NN
1 658 N .
38
I 657 cL
39-] -
1 656 B
40 L%




09-04-2002

ENSANFE

LOG OF BORING MW-6}

G:\AMCCAFFERY\LVILLE LOGS\MW6!.BOR

(Page 3 of 4)
Libertyville Training Site Surface Elevation :695.53 Ensafe Rep. : C. Smith
Sites 6A and 7 Date Completed ~ : 6/6/02 Northing Coord. : 2025035.4831
Vernon Hills, Illinois Drilling Method : 4 1/4" ID HSA Westing Coord. : 1086054.1227
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth :63.0
Drilling Company . : Patrick Drilling Well Screen 1 61-62
. o Zo- Well: MW-6D
D(?plh Surf. I r PEM Elev.: 697.89
in Elev. : DESCRIPTION 8 Q- a REMARKS
Feet |695.53 9l®| E ,
. 210 (4]
40 : .
1 655 /
415 g
1 654 P
42 CcL A
1653 .
43 ;
1 652 :
44
o -1 R
45 sw| . "
1 650 e .
46| .
T 649 . |- Grout
47 .
J- 648
48]
T 647 N
49
E' 646 “[ 21 Riser
50 ||~
1 645
51
1} 644
52
I 643
53-] ML
1 642 -
54 .
1 641 .
55- U
1 640 kK
56 N
I 639 S
57 i
Eu 638 3’0 %g .
8 — 2i( big— Bentonite
i 1 637 g: ;& Chips
b IR
59_: Gray (2.5y 4/1) clayey SILT, very dense, moist. ?93 _611. Y “‘ ”—q
60—;{ 6% 24"R " {—Filter Pack




G:\AMCCAFFERY\LVILLE LOGSWW-61.BOR

09-04-2002

msnm LOG OF BORING MW-61
/A (Page 4 of 4)
Libertyville Training Site Surface Elevation 1 695.53 Ensafe Rep. : C. Smith
Sites 6A and 7 Date Completed 1 6/6/02 Northing Coord. : 2025035.4831
Vernon Hills, lllinois Drilling Method -4 1/4" D HSA Westing Coord. - 1086054.1227
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth 163.0
j Drilling Company : Patrick Drilling Weli Screen 1 61-62
o Weli: MW-6D
Depth | Surf , 212 |orm Elev.: 697.89
in Elev. ‘DESCRIPTION 8 a a2 REMARKS
Feet |695.53 Qie| E
=N O] 4]
60 | Riser
1635 ML
61 . i
] Gray (2.5y 4/1) fine SAND, very dense, saturated. ] 88-2 —1—Screen
T8 SPf. | 61-63 ‘- LFilter Pack
62— Lol 22 .
1633 |OGray (2.5y 4/1) SILT, very dense, moist. ML
63 Total Depth of Boring 63"
1 632
64 -
I 631
65
1 630
66
1 629
67
1 628
68|
1 627
69
1 626
70
1625
714
1 624
72|
1623
734
1622
74
1 621
75
1 620
76
1 619
77
118
78
I+ 617
79
1e18
80—




09-!-!!02 GVAMCCAFFERYWLVILLE LOGS\MW-6S.BOR

ENSANFE

LOG OF BORING MW-6S
(Page 1 of 2)
Libertyville Training Site Surface Elevation :695.52 Ensafe Rep. : C. Smith
Sites 6A and 7 Date Completed : 6/03/02 Northing Coord. : 2025028.4490
Vernon Hills, lllinois Drilling Method : 4 1/4" ID HSA , Westing Coord. : 1086052.5047
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth 139.0
Drilling Company : Patrick Drilling Well Screen 1 30-37.5
o 2- Well: MW-6S
D{epth Surf. T P PPM Elev.: 697.75
in | Elev. DESCRIPTION B g - REMARKS
Feet |695.52 7] § g A
219 b i.@ Cover
0 - - =~
] MW-6S Advanced to 29.0 feet without sampling. B
1895 | Please see MW-6 for stratigraphy. FL .
1 .
1 694 .
2 "
1 693
3
1 692
4-
1691 CL
5
T 690
6
1 689
7
1 688 ;
8 e .
} 687
9
1686 cL 1 Grout
10 .
1 685 .| +—Riser
11 ;
1 684
12
} 683
13- /
|
T 682 x
14+ CL
1 681
15§
3- 680
16-]
679
174
tere |
18
I 677 cL
19+ .
1 676
20




GM\MCCAFFERY\LVILLE LOGSWW-6S.BOR

09-04-2002

ENSANFE

LOG OF BORING MW-6S
(Page 2 of 2)
Libertyville Training Site Surface Elevation : 695.52 Ensafe Rep. : C. Smith
Sites 6A and 7 " Date Completed : 6/03/02 Northing Coord. : 2025028.4490
Vernon Hills, lllinois Drilling Method 14 1/4" 1D HSA Westing Coord. : 1086052.5047
Project Number: 0161-001 .Sampling Method : Continuous Split Spoon Total Depth 139.0
Driling Company . Patrick Drilling Well Screen 1 30-37.5
o Well: MW-6S
Depth | Surf. » 2 z oo | Elev.: 697.75
in Elev. DESCRIPTION 0|0 a REMARKS
Feet |695.52 Qe E
. 5|0 »
1- 675
21
1 674 .
22 -
1673 :
23
1 s
] 672 - i—Grout
24 ] *
1 671 ;
25
5 CL
1 670 W |
26 __: ’ . ﬁ— Riser
1} 669
27—:
} 668 )
28 Lol
?— 667
29 Dark Gray (2.5y 4/1) silty CLAY, little coarse to fine /
1 666 sand, trace coarse to fine gravel, very stiff, medium SS-1 qu=24*
] plasticity, moist. g 29-31 )
30 ) 24"R -
193 ['Dark Gray (2.5y 411) coarse to fine SAND, with i
31 -] coarse to fine gravel, very dense, saturated. S5 -2 .
 Feod " 31-33'. 5
32 19" R L.
1 663 ‘.
34 és .
. -3 il ;
662 ’ — Filter Pack
] Co 33-35' T gcreen
34| SWi. -, 19"R .
1 661 B
®7 ss i
-4 uy
1 .
1 860 35-37 - 2l
36— 24"R .
7} 659 O
37 .
] _ §S-5 =34t 0.
1658 | Gray (2.5 5/1) CLAY, little coarse to fine sand, trace 37-39 qu = 3. .
38-] coarse to fine gravel, very stiff, medium plasticity, 22"R
] moist. : CL ‘
- 657 )
39 - 5
N Total depth of Boring at 39.0
7 656
40




09-04-2002

" GMMCCAFFERY\WVILLE LOGSWW-7. BOR

ENSAFE

LOG OF BORING MW-7

(Page 1 of 5)

Libert){ville Training Site Surface Elevation : 698.75 Ensafe Rep. : C. Smith/G. Temple
Sites GA anq 7 o Date Completed : 6/7/02 Northing Coord. :12025028.1172
Vernon Hills, lllinois Drilling Method : 4 1/4" ID HSA Westing Coord. : 1086826.3514
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth 191.0
Drilling Compan . Patrick Drilling
o
Depth | Surf. % PPM f, g
in Elev. DESCRIPTION Q1% a 3 REMARKS
Feet |698.75 , g1 E 8
=N 7] [v4
0
lees | . .
1- Light olive brown (2.5y 5/4) silty CLAY, with gray and
] reddish brown (iron) mottling, little coarse to fine sand, §S-1.|- 19"
1 697 | trace coarse to fine gravel, very stiff, medium 0 1-3
2 plasticity, moist, oxidized, leached. qu = 3.4°
1 696
3
4 §S-2 21"
1 695 0| 3-5
4] ) qu=3.8"
5_. 694 . . L
5 Little coarse to fine SAND, decreasing mottling with CL
] depth. SS-3 24"
1 693 0 5.7 .
6 qu = 3.5"
E- 692
7
] S5-4 | 24
+ 691 0 7-9 ‘
8 qu=24"
7 690
9
2 689 Gradational contact. gS 115 24
10-: Dark gray (2.5y 4/1) silty CLAY, little coarse to fine 0 qu=3.1"
. sand, trace coarse to fine gravel, medium plasticity,
1 688 | very stiff, moist, vertical fractured with oxidization on-
11+ fractures.
] : SS-6 1"
J- 687 o | 11-13
12— S$S-6 Driven in coarse
N gravel.
-} 686 L . L
13 No oxidations/no leaching below 13' bgs. -
: : SS-7 | 24
1685 o | 13-15
14-ﬁ qu=27"
15 e84 CL .
1 SS-8 22"
1. 683 “o-] 15-17 g
16— ) qu=26"
1 682
17 -
] §§-9 29"
1 681 0 17-19 | -~
18- qu=3.0"
3- 680
19— SS-10 24"
3] 19-21
1 679
20} -0




G)MMCCAFFERYWVILLE LOGS\MW-7.BOR

02

09-04-.

ENSAFE

- LOG OF BORING MW-7

(Page 2 of 5)
Libertyville Training Site Surface Elevation : 698.75 Ensafe Rep. : C. Smith/G. Temple
Sites GA anq 7 ' Date Completed - 67102 Northing Coord. :12025028.1172
Vernon Hills, lllinois Drilling Method 141/4" ID HSA Westing Coord. : 1086826.3514
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth 191.0
Drilling Compan : Patrick Drilling
o
Depth |. Surf. -Lf) PP % s
in | Elev. DESCRIPTION A °a 3 REMARKS
Feet |698.75 3@ £ ]
210 (%] 14
20 e qu=3.2"
;]— 678
21
] SS-11 24"
1 677 21-23
22 | qu=2.0"
E- 676
23
] §S-12 0"
1 675 23-25%
24 : §8-12 Driven in coarse
] gravel.
1 674
25—
E SS-13 24"
1 673 o | 25-27
26— qu=32"
1 672
27
] SS-14| 24"
1671 o | 27-29
28 qu=27"
1 670
29
] §S-15 24"
1 669 o | 29-31
30 CL qu=24-
1 668
31
3 SS-16 24"
1 667 o | 31-33
32 qu=27"
} 666
33
3 SS-17 21"
| 665 0 33-35 .
34— qu =2.2*"
1. 664
35
’ SS-18 24"
1 663 o | 35-37
36 qu=24"
;L 662
374
] SS-19 24"
1 e61 o | 37-39
38 . qu=27"
1 660
39+ §S-20| 24" |qu=29
N 39-41
1 659 0
40—




09-04-II02 G:\AMCCAFFERY\LVILLE LOGSWW-7.B0R

ENSAFE

LOG OF BORING MW-7

(Page 3 of 5)
Libertyville Training Site Surface Elevation :698.75 Ensafe Rep. : C. Smith/G. Temple
Sites 6Aand 7 Date Completed 1 8I7102 _ Northing Coord. : 2025028.1172
Vernon Hills, lllinois Drilling Method :41/4" 1D HSA Westing Coord. 1086826.3514
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth 1 91.0
Drilling Compan : Patrick Drilling
o
Depth | Surf. ] -L:E) PPM f’ E
in Elev. DESCRIPTION " @ a § REMARKS
-Feet |698.75 g & E g
5|0 »n 4
40|
1 658
41
3 SS§-21 24"
T 687 o | 41-43
42 qu=39"
1. 656
43— .
] S§S-22 24"
1 655 o | 43-45
444 qu=3.2"
1 654
45
E ss-23| . 22"
1 653 o | 45-47
46_, / qu= 2.8
1 652 CL
47 —
3 S5-24| 24"
1 651 o | 47-49
48— Hard ) qu=4.2"
1 650
49
N S§S-25 20"
1 649 _ o | 49-51
50 Very stiff. qu=28*
1 648
51
- SS-26 24"
1 647 0 51-53
52 / ‘ qu=29"
Eu 646
53— .
] Sharp Contact / §S-27 23"
1 645 | Gray (2.5y 5/1) silty fine SAND, trace medium to fine | gp |- - o | 53-55 e
54— sand, dense, saturated. o qu=3.4
] gaq | Dark gray (2.5y 4/1) silty CLAY, trace coarse to fine CL
567 sand, trace coarse to fine gravel, very stiff, medium
] plasticity, moist, unoxidized, unleached. S§5-28 19"
1 643 )\Sharp contact. o | 55-57 .
56 Dark gray (2.5y 4/1) clayey SILT, dense, saturated. qu=32
1642 ML
57
] SS-29 19"
rea | _ o | 57-59 |
58 Gray (2.5y 5/1) coarse to fine SAND, trace coarse to 7 qu=3.4*
e fine gravel, clay clasts, medium dense, saturated.
I+ 640 1
59 : sSwi §5-30( 24" |3 blowin
] 1 0| 59-61
7+ 639 : .
60—




090@ GMMCCAFFERY\LVILLE LOGSWW-7.BOR

ENSAN

E LOG OF BORING MW-7
’ (Page 4 of 5)
Libert){ville Training Site Surface Elevation :698.75 Ensafe Rep. : C. Smith/G. Temple
Sites GA a_nq 7 ) Date Completed 1 617102 Northing Coord. : 2025028.1172
Vernon Hills, lllinois Drilling Method :41/4" ID HSA Westing Coord. : 1086826.3514
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth :91.0
Drilling Compan : Patrick: Drilling
o
Depth | Sur. 2 ool 2 _
in Elev. DESCRIPTION 7 a 3 REMARKS
Feet |698.75 3= E 8
5210 (7] o0
60—
7 Adding potable water to
} 638 controf
61—
. SS-31 18"
1 637 0 61-63
62 7' blowin
1 636
63—
p . SS§-32 9"
1635 SW|.".| o | 63-65
64— . 4’ blowin
1 634
65?
S§S-33 11"
1- 633 0 65 - 67
66|
1 632
67— Sharp contact.
] SS-34| 14
1 631 Dark gray (2.5y 4/1) silty CLAY, some coarse to fine 0 67 -69 ' .
68 sand, little coarse to fine gravel, low plasticity, very | CL qu=3.7
7 jtiff, wet.
69 ®° |Dark gray (2.5y 4/1) clayey SILT, iittle coarse to fine
] sand, trace coarse to fine gravel, very dense, moist. S$S-35 19"
1 629 ML 0 69 -71
70— qu = 4.2"
1 628 | ___________ N
715 Dark gray (2.5y 4/1) silty CLAY, little coarse to fine / SS-36 18"
i sand, trace coarse to fine gravel, medium plasticity, 71 '73
Tl 627 | moist. CL 0 i qu=43*
tes [ __________________ -{
73 Dark gray (2.5y 4/1) SILT, very dense, saturated.
7 SS§-37 24"
1 625 0 73-75
74 ML
1 624
75+
7 . SS-38 11"
261 62% | Dark gray (2.5y 4/1) silty CLAY, little coarse to fine )0 75-77 u=2gr
] sand, trace coarse to fine gravel, medium plasticity, g ’
N very stiff, moist.
1 622
77—
] SS-39 14"
1 621 77-79
78] cL 0. qu=2.4"
1 620
79—
1 SS-40| 4 .
" 1 619 Hard. 0 79-81 qu = 4.5+




09-04-2002

G:\AMCCAFFERY\LVILLE LOGS\MW-7 BOR

ENSAFE

LOG OF BORING MW-7

/A (Page 5 of 5)
Libem{ville Training Site Surface Elevation :698.75 Ensafe Re‘p. : C. Smith/G. Temple
Sites 6A and7 Date Completed 1 677102 Northing Coord. : 2025028.1172
Vernon Hills, lllinois Drilling Method : 4 1/4" 1D HSA Westing Coord. : 1086826.3514
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth 1 91.0
Drilling Compan : Patrick Drilling
o
Depth | Surf. §—:’ oPM z 2
in Elev. DESCRIPTION 8 o = 3 REMARKS
Feet | 698.75 3l E 3
S1l0 » 74
80 .
1 618
81 ’ :
] / $S-41| 19"
1617 o | 81-83
82 : qu = 4.5+
1616
83
] SS-42 14"
1 615 o | 83-85
84 qu = 4.5+
1 614
85— :
] S§S-43 12" -
1613 cL o | 85-87
86— qu = 4.5+
1612
87
] SS-44 14"
T 611 o | 87-89
88 qu = 4.5+*
1 610
89 - .
B SS-45 22"
1609 0 89 -91
90— . qu = 4.5+
] Total Depth of Boring 91'.
1 608
91 -
1 607
1 606
93
5— 605
94
1 604
95—
]
+ 603
1 602
1 601
98-
1 600
99
_ 599
100 -




GAAMCCAFFERY\LVILLE LOGSWW-71.BOR

- 09-04-2002

ENSAFE

LOG OF BORING MW-7i

(Page 1 of 4)

Libertyville Training Site

Surface Elevation

/ 1 698.75 Ensafe Rep. : C. Smith
Sites 6{\ and. 7 ) Date Completed 1 6/10/02 Northing Coord. 1 2025028.1172 .
Vernen Hills, lllinois Drilling Method :41/4" ID HSA Westing Coord. : 1086826.3514
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth 1 71.0
Drilling Method : Patrick Drilling Well Screen :61.5-69.0
= Well: MW-7I
Depth | Surf, 2 z ooul Elev.: 701.28
in Elev. DESCRIPTION 0| a REMARKS
Feet |698.75 1 E
210 » ﬂ
Cover
0 : =
. MW.-71 advanced to 55.0 feet without sampling. Pleasé
1 6o | S€& MW-7 for stratigraphy. 5
1 .
1 697 s ;
2] _ / .
j- 696 .
3 .
1 695
4
1 694
5
1 693
6
1 692
7
' 1 691 A
8__ -
1 690
9
1 689 .
10—4 CL ", t— Grout
1 .
. 1ess .
1 = ! M
1 687 .
12 /
- 1 686
134
4
1} 685 -
14 ]
J- 684
15
1 683
16-] :
1 682 - A
17 .
1 681 g
18 )
1 680
1 679.
20—




09-04-lI!2 GAMCCAFFERY\LVILLE LOGS\MW—?AI.BOR

ENSAFE

LOG OF BORING MW-7I

i (Page 2 of 4)
Libertyville Training Site Surface Elevation 1 698.75 Ensafe Rep. : C. Smith
Sites GA and7 Date Completed :16/10/02 Northing Coord. : 2025028.1172
Vernon Hills, lllinois Drilling Method 14 1/4" ID HSA Westing Coord. : 1086826.3514
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth 7.0
Drilling Method : Patrick Drilling Well Screen 161.5-69.0
G Well: MW-71
Depth | Surf. ' 2 2 e Elev. 701.28
in Elev. DESCRIPTION 0o a. |PPM REMARKS
Feet |698.75 Q2 E
. 20 . o
20 _
1678 / '
21 .
T 677 /
22 :
1676
23]
1 875 /
24
’ 25 1 674 E
1673
1 672 N
27 "
1671
28—
1 670 -
29
1 669 ’
30— CL ] * + Grout
i T
1 668
31 /
1 667
32
1 666
33
1 665
34|
1664
35—
7 663
36 TT J
1 662
1 661
38-] EiE
"~ 71.660 AN
394 ig
1 659 NN
40 _.LQL_




08-04-2002

GNMCCAFFERY\LVILLE LOGSWIW-7L.BOR

ENSANFE

LOG OF BORING MW-7I

(Page 3 of 4)
Libenyville Training Site Surface Elevation :698.75 . Ensafe Rep. : C. Smith
Sites6Aand 7 Date Completed : 6/10/02 * Northing Coord. : 2025028.1172
Vernon Hills, llinois Drilling Method : 4 1/4" ID HSA Westing Coord. : 1086826.3514
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth 1 71.0
Drilling Method : Patrick Drilling Well Screen :61.5-69.0
S Well: MW-7I
[&] -4 .
Depth | Surf. T P Elev.: 701.28
in | Elev. DESCRIPTION A &  [PP"M REMARKS
Feet |698.75 Qe E
: >|lo »
40
1 658
41 -1
L 657
427
1 656
43+ .
1 655 .
44 __ -
a5 1 654 s
E ‘~
1 653
1 652
47—_
1 651, .
48| -
1 650 ~
49 cL - +—Grout
1 649 E
50'__' a2
1 648 N
51 .
1 647 ;
52 .
1 646
53
1 645 :
54
1 644 .
55 —T Dark gray (2.5y 4/1) silty CLAY, trace coarse to fine
] sand, trace coarse to fine gravel, medium plasticity, SS-1
1 643 very stiff, moist. 55 -57 o |Qu= 3.8*
56 24"R
3 642
57
1 $§-2 qu=34* NN
I 641 57 - 59 0 -
58 Sharp contact. 24" R e fer]
E Dark gray (2.5y 4/1) clayey SILT, very dense, ’ MR
1 640 e
59 saturated. ML S5-3 |- L Filter Pack
] 59 - 61 i
+ 639 21"R | © -




09-0” GMMCCAFFERY\LVILLE LOGS\MW-71.BOR

ENSANFE LOG OF BORING Mw.-71
. _ ‘ (Page 4 of 4)
Libertyville Training Site - Surface Elevation : 698.75 Ensafe Rep. :>C. Smith
Sites GA and_ 7 ) Date Completed : 6/10/02 : Northing Coord. :2025028.1172
Vernon Hills, lllinois Drilling Method 4 1/4" ID HSA ’ Westing Coord. : 1086826.3514
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth (7.0
Drilling Method : Patrick Drilling . Well Screen :61.5-69.0
' o Well: MW-7I
Depth | Surf. g S leem Elev. 701.28
in | Elev. DESCRIPTION B a REMARKS
Feet |698.75 R E
5|0 ]
60 — —
1 638 ML AL
61 __ ) . . . i
:L 637 Gray (2.5y 5/1) coarse to fine sand, trace coarse to U 6813 -6; RN
621 fine gravel, clay clasts, medium dense, saturated. o 24" R 0 :
1 636 NS
63 H.
] : SO 8S-5 B
1 635 ' . 63 - 65 0 SH.
64 Sl 24"R B
1634 C - lswlo el
65_:‘ SS-6 [ Screen K
1 633 65 - 66 o ~H- |- +iter rac!
66 — C 18"R “H-
1 632 By
67_ ..-'. -'.E'.
] ’ R SS-7 -H-
7 631 C] e7-89 | Mg
68 . 20'R B
. vt "1
1 630 | Dark Gray (2.5y 4/1) silty CLAY, some coarse to fine S
69 sand, trace coarse to fine gravel; hard, medium S
1 629 plasticity, moist. cL GSQS ‘751
- - - = 4' -
70— 19" R 0 |qu 5.‘" .
79 1 628 | Total Depth of Boring 71" ]
1 627
1 626
73
1- 625
74
75 1. 624
E
1 623
76
1622
77 -
1621
78]
1 620
79
1 619




OQQ G\AMCCAFFERYILVILLE LOGS\WMW-8.BOR

ENSAFE

LOG OF BORING MW-8

(Page 1 of 5)

Libertyville Training Site

/ Surface Elevation 1 704.68 Ensafe Rep. : C. Smith
Sites6Aand 7 Date Completed 1617102 Northing Coord. : 2024849.8303
Vernon Hills, lllinois Drilling Method 14 1/4" ID HSA Westing Coord. : 1086945.8404
Project Number: 0161-001 Sampling Method : Continous Split Spoon Total Depth 1 95.0
Drilling Company : Patrick Drilling
o
Depth | Surf. LE) PPM f‘ GZ;
in Elev. DESCRIPTION q1% = § REMARKS
Feet |704.68 Q| E g
S|0 o 4
0
] Bare reworked topsoil.
-+ 704 oL
1]
1 703 | Black (2.5y 2.5/1) and grayish brown (2.5 5/2) silty clay FILL, ss P
2 { stiff, medium plasticity, moist. s} qu=12*
1 702
3
] SS-2 1"
41 701 CL 3.5
4_] 0 qu=3.7"
4 700
5]
] SS-3 14"
+ 699 0| 5-7
6 Light olive brown (2.5y 5/4) silty CLAY, some gray and reddish qu=3.2"
- brown (iron) mottling, little coarse to fine sand, trace coarse to
7 T 698 | fine gravel, medium plasticity, very stiff, moist, oxidized,
] leached. Native. SS-4 247
1 697 7.9
8] 0 qu=3.4"
1 696 cL
9|
] SS-5 24"
+ 695 9-11" _
10 0 qu=29°
+ 694
1
1 Dark gray (2.5y 4/1) silty CLAY, littie coarse to fine sand, trace . SS-6 |- 24" | =08
27 693 | coarse to fine gravel, medium plasticity, very stiff, moist. o | 11-13
3
] CL
T 692 ’
13|
] §S§-7 24"
14 1 891 | Olive brown (2.5y 4/3) clayey SILT, dense, saturated. @6 o | 13-15 -
~— . qu = 2.
] ML
T 690
16—
] - - - SS-8 24"
1 g8g | Dark grayish brown (2.5y 4/2) silty CLAY, little coarse to fine 15-17"
16 sand, trace coarse to fine gravel, very stiff, 0 qu=23"
h medium plasticity, moist, unoxidized, unleached.
T 688 | Gradual color change to dark gray (2.5y 4/1) below 17.3 bgs.
17
] SS-9 24"
1 687 CL 17-19
18] 0 qu=23"
1 686
19~ SS-10! 24"
- 685 19-21 qu=27*
20 0




09@ GMMCCAFFERY\LVILLE LOGSWW-8.B0R

ENSA/FE

' LOG OF BORING MW-8

(Page 2 of 5)
Libertyville Training Site Surface Elevation 1 704.68 Ensafe Rep. :C. Smith
Sites 6A and 7 ' Date Completed 617102 Northing Coord. : 2024849.8303
Vernon Hills, llinois Drilling Method : 4 1/4" 1D HSA Westing Coord. : 10869458404
. Project Number: 0161-001 Sampling Method : Continous Split Spoon Total Depth 195.0
Drilling Company : Patrick Drilling
' o
Depth | Surf. e z Fd
. | T pPM| o o
in Elev. DESCRIPTION o a 3 REMARKS
Feet |704.68 3= E o
(] Q
210 (7] o
20
i qu = 2.4*
|- 684
] - SS-11 24"
1 683 o | 21-23
22 |qu=24"
1 682
23
1 e S$S-12, 24
24 Softer zone, stiff, 23 - 29'. 0| B-% u=13"
1 680
] 679 SS-13 24"
T 25-27
261 0 qu=1.4*
1 678 ‘
27
] §S-14 o"
1 677 27-29'
28] $S-14 Driven on coarse
1 676 gravel at 27 feet
29 SAA with high plasticity below 29'.
] 675 SS-15 24"
Ny 29 - 31
30— CL Y qu=31"
1 674
31 TF
- 673 SS-16 21"
T 31-33
32—_‘ 0 qu=3.0°
1 672 .
33 .
1 674 $S:17| 24
1 33.-35
341 0 qu=3.4*
1 670
35
il 669 SS-18 24"
T 35-37' '
36| 0 qu=27"
- 668
37
§ 667 §S-19 24"
T 37-39 .
38 0 qu=2.5"
1 666 -
39 / $5-20| 24" |qu=28"
E 665 o '39.- 41"
40




08-04-2002

G\AMCCAFFERY\LVILLE LOGSWW-8.BOR

ENSAN

LOG OF BORING MW-8

! (Page 3 of 5)
Libertyvilie Training Site Surface Elevation : 704.68 Ensafe Rep. : C. Smith
Sites 6Aand 7 Date Completed 1 617102 Northing Coord. 1 2024849.8303
Vernon Hills, lllinois Drilling Method 14 1/4" 1D HSA Westing Coord. : 1086945.8404
Project Number: 0161-001 Sampling Method : Continous Split Spoon Total Depth 195.0
Drilling Company . Patrick Drilling
S
Depth | Surf. Li) PPM % 5
in Elev. DESCRIPTION 9 |lao " e § REMARKS
Feet | 704.68 8 é E
] Q
20 (73 o
40
1 664
|
E Ss-21 23"
+ 663 41-43 ,
42 0 Collect shelby tube k = 2.8 x
] 10 -8 cm/sec
1 662
43— .
] $§-22 24"
- Lt o | 43-45 .
44 qu=238"
1 660
45—_‘ /
1 / . | ss-23| 24"
1 659 o | 45-47
46 | . ' qu=29"
} 658
47 —
] SS-24| 22"
1-657 o | 47-49 '
48 — qu=3.8*
1 656
497 / $s-25| 22°
1 655 cL o | 49-51
50 ) qu=3.8*
1 654
51
1. SS-26 9"
1 653 o | 51-53
52— Hard qu=4.4"
- 652
53—
] $§8-27 17"
+ 651 0 53 - 55'
54 ) . qu=4.3"
1 6s0
55-] :
N S§S-28 24"
- 649 o | 55-57'
56— qu=4.4*
]
1 648
57 -
] §S8-29 24"
o647 0 57 - 59'
58 - qu=4.5*
1 646
59 SS-30 24"
] : T[] o | 59-61
1 645 Gray (2.5y 5/1) silty fine SAND, dense, saturated. SM
60— '




09* GAAMCCAFFERY\LVILLE LOGSWMW-8.BOR

ENSANFE LOG OF BORING MW-8
_ ' (Page 4 of 5)
Libertyville Training Site Surface Elevation :704.68 Ensafe Rep. : C. Smith
Sites 6A and 7 Date Completed 1 617102 Northing Coord. : 2024849.8303
Vernon Hills, lllinois Drilling Method 141/4" ID HSA Westing Coord. : 1086945.8404
Project Number: 0161-001 Sampling Method : Continous Split Spoon Total Depth 195.0
Drilling Company . Patrick Drilling
o
Depth | Sur. % PP % g )
in Elev. DESCRIPTION 9wl a 3 REMARKS
Feet |704.68 Qle E g
210 » (4
60 — i
T 644
61—
] SS-31 24"
1843 0 61 - 63'
62— qu = 4.5+*
j— 642 CL
63—
] §§-32( 23"
I 641 0 63 - 65'
64 - qu=4.3"
E- 640
65—
3 . _ L4 §S-33 | 22"
1 639 Gray (2.5y 5/1) silty coarse to fine sand, dense, saturated. 1 65 - 67"
66 e : 5' blowin
+ 638
67 14 o
] SMIH | ssoaa| 21
1 637 It o | 67-69
68 | EEE I
B I
69 T 8% | L
i Gray (2.5y 5/1) SILT, very dense, saturated. SS-35 19"
635 0 69 - 71
70
E- 634
-
] SS-36 20"
1633 . 0 71-73
72-]
1632
73
3 §S-37 17"
631 ‘ o | 73-75
74 -
] ML
T 630
75—
] SS-38 22"
1 629 o | 75-7T
763
1628, _
77— ‘
] SS -39 23"
T 627 0 77-79
78_: -
1 626
79— .
1 s SS-40| 28" | ..
T 62 79 - 81’ -
80_ CL 0




09-0’ G\AMCCAFFERY\LVILLE LOGS\MW-8.BOR

ENSANFE

LOG OF BORING MW-8

(Page 5 of 5)
Libertyville Training Site Surface Elevation 1 704.68 Ensafe Rep. : C. Smith
Sites 6Aand 7 Date Completed : 617102 Northing Coord. 1 2024849.8303
Vernon Hills, lllinois Drilling Method :41/4" 1D HSA Westing Coord. : 10869458404
Project Number; 0161-001 Sampling Method : Continous Split Spoon Total Depth 1950
Drilling Company : Patrick Drilling
o
Depth | Surf. . ' Lf) PPM f, 5
in Elev. DESCRIPTION 4 o Qa 3 REMARKS
Feet | 70468 912 E 3
O |O 7)) 14
80 .
i Dark gray (2.5y 4/1) sitty CLAY, trace coarse to
4 624 | fine sand, little coarse to fine gravel, trace cobbles, hard,
81| medium plasticity, moist, unleached, unoxidized. Trace gravel ,
7 below 81'. SS-41 24"
1 623 o | 81-83 ,
82— qu =4.5+
1 622
83
.‘ SS-42 11"
} 621 o | 83-85
84 | qu= 4.5+"
1 620
85
] S$S-43 9"
3 619 0 85 - 87
86 qu = 4.5+
1 618
87% S$S-44 19"
1 617 cL o | 87-89 ,
88— qu = 4.5+*
1 616
89—
. §S-45 21"
4 615 o | 89-91"
90 qu = 4.5+*
1614
91 -
. SS-46| 22v
1 613 o | 91-93
92
1 612
93+ qu =4.5+*
1 SS-47 19"
1611 o | 93-95
810 Total Depth of Boring 95'. qu =450
95
609
96—
1 608
1. 607
98
- 606
99—
1 605
100 —




EN SAFE " LOG OF BORING MW.-8I

(Page 1 of 4)

09-04!!02 G:MMCCAFFERY\LVILLE LOGSWMW-8/.BOR

Libertyville Training Site Surface Elevation :704.68 Ensafe Rep. : D. Felter
Sites6Aand7 . Date Completed :6/9/02 . Northing Coord. : 2024849.8303
Vernon Hills, Hiinois Drilling Method 14 1/4" ID HSA 'Westing Coord. : 1086945.8404
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth 1 70.0
. Drilling Company : Patrick Drilling Well Screen : 65-70
5 Well: MW-81
Depth | Surf. LE) % PPM Elev.: 707.09
in Elev. DESCRIPTION 9 o a REMARKS
Feet | 704.68 3 = E ~ _
510 7]
: Cover
0 - o
7 ‘| MW-81 advanced to 62.0 feet without sampling. Pleasg .
3- 704 | see MW-8 for stratigraphy. oL ’
1] . ) .
1 703 .
24 .
1 702
3+
1 701 CL
4
4 700 "
5 —_ .‘
1 699 -
6
1 698 .
7 - M
4 697 .
84
1 696 cL
9+
1 695 R
10 % | —Grout
1 694
11
1 693 X : - )
12 .
] . CL
1 692 _ /
1 3 '—_ ‘ e
1 601
14
3 ML
< 690
1 689
E— 688 /
1 687 : cL
18- .
1 686
1 685
20




09-04-2!2 GMMCCAFFERY\LVILLE LOGS\MW-81.BOR

ENSANFE LOG OF BORING M-8
_ (Page 2 of 4)
Libertyville Training Site Surface Elevation ' :704.68 Ensafe Rep. : D. Felter
Sites GA anq 7 ) Date Completed : 6/9/02 Northing Coord. :2024849.8303
Vemon Hills, lllinois Drilling Method : 4 1/4" 1D HSA Westing Coord. : 1086945.8404
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth 1 70.0
Drilling Company : Patrick Drilling Well Screen : 65-70'
5 Well: MW-8I
Depth | Surf. ;—:) % PPM Elev.: 707.09
in Elev. DESCRIPTION B1% ° REMARKS
Feet | 704.68 (7] § E
2|0 »
20 |
- 684 / .
21 — . .
1 683 -
22 .
1 682
+ 681 .
24 /
1 680
25 / E
1 679
26
1 678
27
1677
28]
1 676
29
4 675 MR
30— CL ) {1 Grout
1 674
31
1 673
324
1 672 ' RS
334 :
1 671
1 670
35
1 669
36
1 e68
37
1 667
38
1 666
39
- 665
40




09-04-!!2 G:MAMCCAFFERYWLVILLE LOGSWW-81.BOR

ENSANFE

LOG OF BORING MW.-8I

] (Page 3 of 4)
Libem{ville Training Site Surface Elevation 1 704.68 Ensafe Rep. : D. Felter
Sites 6_A and_ 7 ) Date Completed : 6/9/02 Northing Coord. : 2024849.8303
Vemon Hills, lllinois Drilling Method 14 1/4" ID HSA Westing Coord. : 1086945.8404
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth 170.0
Drilling Company : Patrick Drilling Well Screen : 65-70'
S Well: MW-8
Depth | Sur. g 3 leen Elev.: 707.09
in Elev. DESCRIPTION 9 a REMARKS
Feet | 704.68 QI E
2010 »
40
- 664 -
41— .
1 663 Rix
42
1 662
43-]
1 661
44 -
1 660 -
45 .
- 659 -
46— Bl
3 658 ;
1657 .
48 NEA
1 656
5_ 655 CL AR
50— i (% +— Grout
] Sl
+ 654 g
1 653
1 652
53]
1 651 g
54 .
- 650
55
+ 649
56 .
4 648 E
57 .
1 647 !
58]
1 646
59 o
1 645 SUS SN
60—




09-04-2002

GMMCCAFFERY\LVILLE LOGSWW-81.BOR

ENS/FE

LOG OF BORING MW-8I

(Page 4 of 4)
Libertyville Training Site Surface Elevation : 704.68 Ensafe Rep. : D. Felter
Sites GA anq 7 ) Date Completed : 6/9/02 Northing Coord. : 2024849.8303
Vernon Hills, Hiinois Drilling Method :41/4" ID HSA Westing Coord. : 1086945.8404
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth :70.0
Driling Company : Patrick Drilling Well Screen : 65-70'
. S Well: MW-8i
Depth | Sur. 2 2 leen Elev.: 707.09
in Elev. DESCRIPTION B1% a REMARKS
Feet |704.68 ' Qe E
=) (7]
|
+ 644 gl
61 L RIE
‘ E_ 643 +— Grout
62 Dark gray (2.5y 4/1) silty CLAY, trace coarse to fine g
1 sand, trace fine gravel, medium dense, medium - cL -§5-1 .
I 642 plasticity, moist. 62-64' .
63 - ; 24"R Y o
E» 641
64— 4' blowing
1. SS-2 sand in hole.
1 640 .Sharp contact. ‘ 64-66' .
65—: Gray (2.5y 5/1) silty coarse to fine sand, trace fine 24"R H.
1 639 | gravel, dense, saturated. o
66 ss-3 H
;* 638 66-68' o Filter Pack
67 1 24"R 0 i
;r 637 SM R E,—‘—Screen
68— - H-
] §S4 .
T 636 68-70 H
69 - 18"R 0 k)
’:_ 835 Total Depth of Boring 70'. E
70—
1 634
714
a3
72 - .
1 632
73+
1 631
74-]
- 630
75—}
-
4 629
E— 628
77
1e27
78—
1 626
79
1 625
80—




09-04-2!2 " GMMCCAFFERYALVILLE LOGSWMW-8S BOR

ENSANFE

LOG OF BORING MW-8S

(Page 1 of 1)

. Libertyville Training Site

Surface Elevation 1 704.58 . Ensafe Rep. : C. Smith/G. Temple
Sites6Aand 7 Date Completed : 61702 Northing Coord. : 2024855.0054
Vernon Hills, Illinois Drilling Method 14 1/4" IDHSA - Westing Coord. : 1086942.9319
Project Number: 0161-001 - Sampling Method : Continous Split Spoon Total Depth :20.0
Drilling Company : Patrick Drilling Well Screen 1 10-20°
) o Well: MW-8S
Depth | Surf. 2 z: ooul - Elev.: 707.23
in Elev. DESCRIPTION ?1% a REMARKS
Feet |704.58 ' 318 E
> ,O @ F Cover
0] =[5
- " | Bare reworked topsoil. o
L 704 oL olie
1] _ ' .
3703 | Black (2.5y 2.5/1) and grayish brown (2.5 5/2) silty 813_ '31 %
2] . clay FILL, stiff, medium plasticity, moist. 9"R 0 [qu=12" Y
1702
34 ,
1 701 CL 833 52 ' y
4] 11"R 0 lqu=37 . Grout
1 700
5
1699 %S 73 .
6 .| Light olive brown (2.5y 5/4) silty CLAY, some gray 14"R qu=3.2"
- gog | @nd reddish brown (iron) mottling, little coarse to fine
d sand, trace coarse to fine gravel, medium plasticity, )
7 very stiff, moist, oxidized, leached. Native. SS-4 .
+ 697 7.9 o
8- 24"R qu=3.4° salias
1 696 CL
9]
] SS-5
- 895 9-11' o .
10— 24" R qu = 25" H
1 694 ial
114 - ‘ H
1 g3 | Dark gray (2.5y 4/1) silty CLAY, little coarse to fine SS - 6, qu=28" T
12" sand, trace coarse to fine gravel, medium plasticity, 121 41, 13 0 H
= very stiff, moist. cL R o
. 1692 o
13 _ H.
] 601 - SS-7 jN3
T Olive brown (2.5y 4/3) clayey SILT, dense, saturated. 13-15' in
14 o (2.5y 4/3) clayey 24" R 0 | qu=21* O . Filter Pack
1 690 ML E
15 - T Screen
] SS - u|
-+ 689 Dark grayish brown (2.5y 4/2) silty CLAY, little coarse 15 - 13- i s
16— to fine sand, trace coarse to fine gravel, very stiff, 24" R 0 lqu=23 .
1 medium plasticity, moist, unoxidized, unleached. H
+ 688 | Gradual color change to dark gray (2.5y 4/1) below a
A7 17.3 bgs. H
] S§S-9 : O
+ 687 CL 17 -19 0 in
18] 24" R qu=23" H
1 686 H
19 SS-10 H
] 19- 21" . uj
+ 685 " 27 iR
2] ®85 | Total depth of Boring 20.0° 24'R | H




09-04-!Il2 . GMMCCAFFERY\LVILLE LOGS\WMW-9.BOR

ENSANFE

LOG OF BORING MW-9

(Page 1 of 5)

Libertyville Training Site Surface Elevation : 699.50 Ensafe Rep. : C. Smith/G. Temple
Sites 6A and 7 Date Completed : 5/15/02 Northing Coord. : 2024756.7712
| Vernon Hills, lliinois Drilling Method 14 1/4" HSA Westing Coord. : 1086826.2462
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth 191.0
Drilling Company : Patrick Drilling
Depth | Surf. g ?: >
in | El. DESCRIPTION gla " 5 | 2 REMARKS
Feet | 699.50 n é 5 @
210 (7] X
0- Light olive brown (2.5y 5/4) siity CLAY, little coarse to fine
1899 | sand, occasional cobbles, trace coarse to fine gravel, very stiff, /
= medium plasticity, moist, oxidized, leached. ' SS-1 14"
1 698 0| 1-3
2 qu = 26"
F 697
< SS-2 9"
1 696 / 0| 3-5
4] : qu=45"
T 695 cL
5] $S-3 | 16"
E- 694 | Little coarse to fine GRAVEL, trace fractioning of clay with 0 5-7
61 oxidized surface. (Iron staining and hematite) qu=37*
T+ 693
7 SS5-4 19"
1 692 0 7-9
3_j qu=4.5"
T 691 R
9] Gradational contact. SS-5 18"
1690 | Gray (2.5y 5/1) silty CLAY, little coarse to fine sand, trace 0| 9-1
10 coarse to fine gravel, very stiff, medium plasticity, moist, qu=27°
] unoxidized.
T 689
11 % SS-6 24"
1 688 0| 11-13
12 qu=17*
,:< 687
13- SS-7 | 24"
i_ 686 cL 0 13-15
14 qu= 18"
1 685 .
15 SS-8 24"
3_ 684 0 |.15-17
16 qu=1.3"
I+ 683
17 3 3T-1 24"
1 682 o | 17-19
18- "Dark gray (2.5y 47) CLAY, trace coarse 1o fine sand, race ~ ~ ;ollec) sheloy tube
I 681 coarse to fine gravel, stiff, high plasticity, unoxidized, ’
19 unleached. CH SS-10 24" |qu=13"
1 680 0| 19-21
20 /




09-04-!IO2 GMAMCCAFFERY\LVILLE LOGSWW-9.BOR

ENSANFE

LOG OF BORING MW-9

(Page 2 of 5)
Libertyville Training Site Surface Elevation ‘ :699.50 : Ensafe Rep. : C. Smith/G. Temple
Sites G_A and_ 7 ] Date Completed "1 5/15/02 Northing Coord. 1 2024756.7712
Vermon Hills, lllinois Drilling Method (41/4"HSA Westing Coord. : 1086826.2462
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth 191.0
. Drilling Company : Patrick Drilling '
.o
Depth | Surf. 2 z z
in | Elev. DESCRIPTION @ & PPN 5 3 REMARKS
_Feet |699.50 oS E g
, S0 » o
20 ‘
T 679
21 / SS- 11 19"
Z_ 678 0|21-23 qu=4.5+*
22
- 677
23 | 88-12 21"
1 676 / 0 |23-25 qu= 4.5+
24
675
257 CH SS-13( 23" | .
1 674 0| 25-27 qu=37
26
- 673
27 SS-14| 24" Lo
1672 0} 27-29 qu=4.1
N
28 .
1 671 / ’
29 SS-15| 19"
1 670 0| 29-31 qu = 4.5+
"30- Gradational contact.
1 669 -
] Dark gray (2.5y 4/1) silty CLAY, trace coarse to fine sand, trace "
31 coarse to fine gravel, medium plasticity, hard, moist. SS-16 24 =374
1 688 . 0 |31-33 qu=3.
32
I 667
33 SS-17| 24"
1 666 0| 33-35 qu = 4.5+
34
T 865 .
3/ cL | 8s-18] 24"
jz 664 0 |35-37 qu = 4.5+
36
T 663
37 SS-19 19" .
1 662 o | 37-39 qu= 4.5+
38
i— 661
39 S§S-20|. 24"
1 660 0| 39-41 qu = 4.5+

40




09-@ GAMCCAFFERY\LVILLE LOGSWIW-9.BOR

ENSAFE

LOG OF BORING MW-9
- (Page 3 of 5)
Libertyville Training Site Surface Elevation : 699.50 Ensafe Rep. : C. Smith/G. Temple
Sites SA anq 7 ) Date Completed : 5115102 Northing Coord. 1 2024756.7712
Vernon Hills, lllinois Drilling Method 14 1/4" HSA Westing Coord. : 1086826.2462
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth 191.0
Drilling Company : Patrick Drilling
K}
Depth | Surdf. (f) PPM f‘ E
in Elev. DESCRIPTION Q1% e 3 REMARKS
Feet |699.50 , Q1 E 8
210 (2] 14
40 - 7 :
- 659
41 / §§-211 19"
:_ 658 / 0 41 - 43 qu=4.3+"
42 ‘
T 657
43 §s-22| 24" )
1 656 0 [ 43-45 qu=4.4
44 /
T 655
45 §§-23 19"
1 654 0 | 45-47 qu=4.5+
] CL
46—
1653
47 §S-24| 21" .
q 650 0 | 47-49 qu=4.3
48—
- 651
49 / $S-25| 24" .
1 650 1o | 49-51 qu=4.1
50
T 649
51 SS-26| 24"
1 a8 : o|51-53
] Light gray (2.5y 7/1) fine SAND, dense, saturated. S
52— e
: SP!. .
T+ 647 .
53 Dark gray (2.5y 4/1) silty CLAY, trace coarse to fine sand, trace SS_- 27| 24 U= 4.5+
’ . iy . o | 53-55 q
1646 | coarse to fine gravel, medium plasticity, hard, moist.
54
T 645 /
55 ZRETIE
1 644 CL 0 | 55-57 qu=45+
56 /
1 643 /
57 g §8-29| 14"
] 0 | 57-59
1 €42 'Gray (2.5y 5/1) coarse to fine SAND, trace coarse to fine .
58 1 gravel, trace clay clasts, dense, saturated.
1 .
184 Sw|
59— R S§S-30 19"
1 640 0 | 59-61
60 ]




09-04-2002

G\AMCCAFFERY\LVILLE LOGSWW-8.BOR

ENSAFE

LOG OF BORING MW-9'

(Page 4 of 5)

Libertyville Training Site Surface Elevation : 699.50 Ensafe Rep. : C. Smith/G. Temple
Sites 6A and 7 Date Completed : 5/15/02 - Northing Coord. 1 2024756.7712
Vernon Hills, lllinois Drilling Method 41/4"HSA Westing Coord, : 1086826.2462
Project Number: 0161-001 Sampling Method : Continuous Spiit Spoon Total Depth :91.0
Drilling Company : Patrick Drilling
Depth | Surf. % PPM % E
in Elev. DESCRIPTION B ?Ez 3 REMARKS
Feet |699.50 4 ?9 8 é’,
60 4' blowin
T 639
61 _ .| ss-31] 1a
1638 | Little coarse to fine GRAVEL, very dense. 0 1 61-63
62
1}— 637
53?“ $Ss:32( 17"
i . 0 | 63-65
644 swlo '
3— 635 N
653 $S-33| 14
} 634 ] 0| 85-67
66
1633
67 SS-34 9"
3_ 632 0 | 67-69
68?_ -
1831 I&ray 25y 5) SILT, very dense, saturated. =
69 §S-35 14"
1 630 0 (69-71 .
70-]
I 629 .
71 $S-36| 16"
1 628 0| 71-73
72
T 627
73] $$-37| 19"
1 626 0|73-75
74 ML
1625 '
75 $S-38| 13"
1 624 0| 75-77
76
1 623 .
77 SS-39 24"
1 622 0| 77-19
78
T 621
79~ SS-40 20"
1 620 o | 79-81
80




09-@ G:WMCCAFFERY\LVILLE LOGS\WMW-9.BOR

ENSANFE

LOG OF BORING MW-9
(Page 5 of 5)
Libertyville Training Site Surface Elevation 1 699.50 ) Ensafe Rep. : C. Smith/G. Temple
Sites 6A and 7 Date Completed 1515102 Northing Coord. : 2024756.7712
Vernon Hills, lllinois Drilling Method : 4 1/4" HSA Westing Coord. : 1086826.2462
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth :91.0
Drilling Company : Patrick Drilling
Depth | Surf. g % ‘ 2
in | Elev. DESCRIPTION w |z PPM o 2 REMARKS
Feet |699.50 & £ 3
= w. 14
80
+ 619
81 —i SS-41 14"
1 618 o {81-83] .
82}
T 617
83 $S-42| 17"
a_ 616 0| 83-85
84—
1 615 :
85-] §5-43 18"
Er 614 ML 0| 8-87
86 '
1613 .
87-] §S-44] 13"
ii, 612 o | 87-89
88—
j— 611 :
89-] ] 85-45] 14"
1 610 0 | 89-91
90—{
1 609 :
91 Total depth of boring 91.0'
$ 608
92
T 607
93]
1 608
94
" 1605
95
1 604
96 —
1 603
97
1 602
98]
1 601
99
R
100




G\AMCCAFFERY\LVILLE LOGS\WW-9D.BOR

08-04-2002

ENSANFE

LOG OF BORING MW-9D
(Page 1 of 4)
Libertyville Training Site Surface Elevation : 699.50 Ensafe Rep. : C. Smith/G. Temple
.. Sites6Aand7 Date Completed : 5115102 Northing Coord. 1 2024745.6884
Vernon Hills, lllinois Drilling Method : 4 1/4" 1D HSA Westing Coord. : 1086827.8567
Project Number: 0161-001 Sampling Method : Continuous Split Spoon _ Total Depth 1 69.0
Drilling Company ' : Patrick Drilling Well Screen . 58-68'
o s Well: MW-9S
Depth | Surf. z z _— Elev.: 701.89
in Elev. DESCRIPTION Nl o REMARKS
Feet |699.50 . o E ~
>0 (2]
0- MW-9D advanced to 55.0 feet without sampling. Eig
3699 - | Please see MW-9 for stratigraphy. |
13 ] -
1 698 -
2] D
1 697 B
1 698 ‘ N
4] / ;
"1 695 CL
5
1 694
6-
1 693 g
74 -
1 692 /
8- / I
T 891 7
9 o
1 690 1 - Grout
10 / N :—‘~—Riser
T 689 W]
1" - / N
7 688
123 / .
1 687 /
13- )
1 686 cL "
14 / B
- 685 %
15-1 "
1 684 / .
16
1 683
17 -
1 682
18% ------------------------------
T 681
19 CH /
1 680
20




09-04-2002

GMMCCAFFERY\LVILLE LOGS\WMW-8D.BOR

ENSANFE

LOG OF BORING MW-9D
(Page 2 of 4)
Libertyville Training Site Surface Elevation 1 699.50 Ensafe Rep. : C. Smith/G. Temple
Sites 6A and 7 Date Completed 1 5/15/02 Northing Coord. : 2024745.6884
Vernon Hills, lllinois Drilling Method 14 14" 1D HSA Westing Coord. - 1086827.8567
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth 1 69.0
Drilling Company : Patrick Drilling Well Screen : 58-68'
o Well: MW-9S
Depth | Surf, g z oot Elev. 701.89
in Elev. DESCRIPTION 0L Q REMARKS
Feet |699.50 g1 E
D (O [7,]
20 S
1679,
21 A -
jk 678
22 {{ /
+ 677
23]
% 676 /
24
1675
25 CH
1 674
26
1 673
27-] %
1 672
28] / 1
T 671 /
29 . 2 .
1 670 - —Grout
30 A
1 669 | -1 Riser
31 EEE
< 668 -
32 /
1 667 /
33 %
1 666 .
34 {T :
T 665 /
35 cL
1 664 ‘
36 % :
+ 663
37 /
1 662 / . .
381 |
j{ 661 /
. 394
1 660
40




09-04-2002

G:\AMCCAFFERY\WLVILLE LOGSWW-90.BOR

ENSANFE LOG OF BORING MW-9D
' (Page 3 of 4)
Libertyville Training Site Surface Elevation  : 699.50 Ensafe Rep. : C. Smith/G. Temple
' Sites Gf\ and' 7 . Date Completed : 5/15/02 Northing Coord. - 1 2024745.6884
Vernon Hills, lilinois Drilling Method 14 1/4" ID HSA Westing Coord. : 1086827.8567
Project Number: 0161-001 Sampling Method  : Continuous Split Spoon - Total Depth 169.0
Drilling Company : Patrick Drilling Well Screen : 58-68'
5 Well: MW-9S
Depth | Surf. g 2 leen Elev. 701.89
in Elev. DESCRIPTION ] o a REMARKS
Feet |699.50 31 E
20 w
40 -
1 eso EIE
41 i . ’.
- 658
42
+ 657 /
43} .
1 656
.|
1 ess
45 _
1 654
] CL /
46
T 653
47 T -Grout.
1 652 N
48]
. 651
49 )
T 650 .| - Riser
50{ - -
T 649
51
- 648 s
%27 Pl
T 647 R
53 /
1 646 /
54 , ' .
T 645 | Dark gray (2.5y 4/1) silty CLAY, trace coarse to fine Sl
55 _—( sand, trace coarse to fine gravel, medium plasticity, cL -
4 hard, moist. S5-1 - J {
T 644 55-57" = Bl
56 19"R RS
jr 643 1
57_: Gray (2.5y 5/1) coarse to fine SAND, trace coarse to SS-2 RRE
1 642 | fine gravel, trace clay clasts, very dense, saturated. 575" AL Filter Pack
58 - o1 24'R o
7 641 SWI ] ' S
59 S 3'—.—— Screen
60 Ll




09-04-2002

G\AMCCAFFERY\LVILLE LOGSWMW-9D.BOR

ENSANFE

LOG OF BORING MW-9D

(Page 4 of 4)

Libertyville Training Site Surface Elevation : 699.50 Ensafe Rep. : C. Smith/G. Temple
Sites 6A and 7 Date Completed 1 5/15/02 Northing Coord. : 2024745.6884
Vemon Hills, lllinois Drilling Method :41/4" ID HSA Westing Coord. : 1086827.8567
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth 169.0
Drilling Company _ : Patrick Drilling Well Screen : 58-68'
o Well: MW-9S
O 2 .
Depth | Surf. T p PPM Elev.: 701.89
in | Elev. DESCRIPTION 9l o REMARKS
"Feet | 699.50 (73] é g
210 2]
603 $S-3 o
0% 59-61 “H
61— 22"R SH
+ 638 SH.
62 5S4 H
1 8%7 61-63 B
63 24" R H-
71 636 H
64 SwWi- - . " 'H——Screen
] - SS-5 O L
T 635 63-65 . E _ Filter Pack
65 19"R S
1 634 CH.
6o s o
T 633 65-67 B
67—_ 18"R »‘.E‘.
1 632 R
68 Gray (2.5y 5/1) SILT, very dense, saturated. $S-7 =
1 631 ML 67-69 s
b 24"R
69— - ; .
4 Total depth of Boring 69.0
1 630
70j
- 629
]
71
1 628
72
T 627
o
1 626
74
:( 625
75
1 624
76
- 623
775
] 622
78—
_'r 621
79
1 620
80—




G:\AMCCAFFERYWLVILLE LOGS\WMW-91.BOR

09-04-2002

ENS/FE

LOG OF BORING MW-9I

' (Page 1 of 3)

Libertyville Training Site Surface Elevation 1 699.21 i Ensafe Rep. : C. Smith/G. Temple
Sites GA anq 7 ) Date Completed . 5/15/02 Northing Coord. 1 2024751.6112
Vernon Hills, lllinois “Drilling Method :41/4"1D HSA Westing Coord. : 1086826.6774
Project Number: 0161-001 Sampling Method : Continuous Spiit Spoon Total Depth :53.0
Drilling Company : Patrick Drilling Well Screen : 50.5-53
o Well: MW-9S
Depth | Sur. g 2 leen Elev.: 701.63
in Elev. DESCRIPTION A o = REMARKS
Feet |699.21 31 e £ : _
2|0 7]
Cover
0] ==
1699 | MW-91 advanced to 49 feet without sampling. Please i
. see MW-9 for stratigraphy.
1 3 698 / g
2} 697 A
3] N
1. 696 A
41 6es
] CL
5} 694
s ‘j 693 -
7 1692
8 a- 691
9] s
?_ 890 : |, k- Grout
10‘3- 689 / v : \_—'T— Riser
113 gas A
12 + 687 3
13 686
] CL
147 ees
15 " 684
16 "ip 683
17
JL 682
18_:‘ 1. S
191 680 CH
20 A




GMMCCAFFERY\WVILLE LOGS\WMW-91.BOR

09-04-2002

ENSANFE - LOGOFBORING Mvrol
: . _ (Page 2 of 3)
Libertyville Training Site . Surface Elevation 1 699.21 Ensafe Rep. : C. Smith/G. Temple
Sites 6A and 7 _ Date Completed : 5/45/02 Northing Coord. : 2024751.6112
Vemon Hills, llfinois Drilling Method (414" IDHSA . Westing Coord. : 1086826.6774
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth :53.0
Drilling Company : Patrick Drilling Well Screen 1 50.5-53
5 Well: MW-9S
Depth | Surf 2 > o Elev.: 701.63
in .| Elev. DESCRIPTION a1 a REMARKS
Feet |699.21 e E
, S0 »
20 j 679
21 70 _ . ' : AR
2 ~:~ - | / . .
: | 4
1
24_1 675
25 674 CH % "
% 1 673 '
2 __‘ 672 '. .
28 j 671
. ' .
29
1 670 S+ 1 Grout
30 / o
. 669 .
1 / . F—‘— Riser
3 ? 668 : SH
32 %_ 667 %
331 666 ‘ ’ "
34@ o5 ' /
1
35 1 864 CL
36—? 663 . AR
37 —5{ 662 - ‘ .-, ..
381 661 ‘ : / ) e
39 AL 660 . . : : AN




ENSI‘FE | ~ LOG OF BORING MW-9I

L ————————— ' (Page 3 of 3)

GMMCCAFFERY\LVILLE LOGS\MW-81.BOR

09-04-2002

Libert)fviile Training Site Surface Elevation 1 699.21 - Ensafe Rep. : C. Smith/G. Temple
Sites 6Aand 7 Date Completed ~ : 5/15/02 Northing Coord. 1 2024751.6112
Vernon Hills, lllinois Driling Method : 4 1/4” ID HSA Westing Coord. : 1086826.6774
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth :53.0
Drilling Company : Patrick Drilling Well Screen : 50.5-53
o Well: MW-9S
Depth | Surf. _ 2 z oo Elev.: 701.63
in | Elev. DESCRIPTION 2% 2 REMARKS
Feet |699.21 Qe E
10 ]
401 gso
j -
41 T 658 g
42 ~£_ 657 Ri%
43
1 656 s
] .+l | - Grout
447_- 655
45 ,
1 6% cL NI
] Riser
46 g5y | ' H’ ‘
7 : W15
47} 652 REK
48 - e51 | Dark gray (2.5y 4/1) silty CLAY, trace coarse to fine ) S N
T sand, trace coarse to fine gravel, medium plasticity, S§§-1 -
7 moist. . . 49-51 =38* Ul
49“:_ 650 ‘ : _ 24'R (= -
| 50; .‘ . ‘ .
649 -
T ) Ss2 “H' 1 Fiter Pack
51 648 Light gray (2.5y 7/1) fine SAND, trace silt, dense, N 24"R Rk
T saturated. S g
] " [+ Screen
52 SPi E
T 647 : CH-
53 646 Dark gray (2.5y 4/1) silty CLAY, trace coarse to fine FCL SR
T sand, trace coarse to fine gravel, medium plasticity,
i hard, moist.
541 6as
] Total depth of Boring 53.0'
55 —T 644
563. 643
] .
57 -} 642
58 641
591 640

60—




GMMCCAFFERYALVILLE LOGS\WMW-8S.BOR

09-04-2002

ENS/NFE

LOG OF BORING MW-9S

(Page 1 of 1)

Libert){ville Training Site Surface Elevation 1 699.16 Ensafe Rep. : D. Felter
Sites 6'A anq 7 ) Date Completed : 5/15/02 Northing Coord. 1 2024756.7712
Vernon Hills, lllinois Drilling Method :41/4"ID HSA Westing Coord. : 1086826.2462
Project Number: 0161-001 Sampling Method : Continuous Split Spoon Total Depth :20.0
Drilling' Company : Patrick Drilling Well Screen 1 10-20
G Well: MW-9S
Depth | Su. g 2 loem Elev.: 701.93
in Elev. DESCRIPTION a o a REMARKS
Feet | 699.16 [T é g M
- 219 @ k Cover
0 - e =
1 699 [ MW-9S advanced to 20.0 feet without sampling. N
- Please see MW-9 for stratigraphy. By
11 6o E
2 607
3-1 696
4_:]_ 695 . I Grout
- CL ~
51 694 .
6 o3 N
71 602 / e
8 691 . FJ
91 690
4 .
10 CH
1 689 0
1 H
q 688 o
B ey
131 686 “H.
] CL SH.
14 685 Rk +— Filter Pack
154 684 g q Screen
] i
16 gg3 .
171 682 ~H
T ~d
7 B
191 680 CH -H
20_: Total depth of Boring 20.0' § Mn)
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pA TR ' C K : : Infrastructure

ENGINEERING INC. Environmental
. - Planning
Architecture
Design/Build
Surveying
July 17, 2002

Craig R. Smith, PG

Ensafe Inc.

201 North Palafox Street, Suite 200
Pensacola, FL 32501

Reference: Patrick Project No. 7069.C0
Ensafe Project Nos. 0161-001-09-070-00; 0161 -001-09- 080-00

Dear Mr. Smith:

Attached are the results of testing conducted on the samples delivered to our lab. The followmg
- procedures were used for this testing:

» Standard Test Method for Measurement of Hydraulic Conductivity of Saturated
Porous Materials Usmg a Flexible Wall Permeameter (ASTM D 5084)

» Standard Test Methods for Moisture, Ash, and Orgamc Matter of Peat and Other
- Organic Soils (ASTM D 2974)

© .» Standard Test Method for Laboratory Determination of Water (Moisture) Content of _'
Soil and Rock by Mass (ASTM D 2216) ' _

> Standard Practice for Description and Identification of Soils (V1sua1-Manual
Procedure) (ASTM D 2488)

We will dispose of the remainder of your sample in 90 days unless notified of your desire to
make other arrangements.

Thank you for letting us serve you on this prOJect If you have any questions or if we can be of
additional assistance, please do not hesitate to call.

Sincerely,

PATRICK ENGINEERING INC.

Michael m

Lab Manager

- ms/slc
Enclosures: Summary of Laboratory Testing
‘ Logs of Shelby Tubes Extruded :
Hydraulic Conductivity Calculation Sheets . .
Analytical Report of ASTM D 2974 :

ilab\projects\7069.c0\0717smi.doc

4970 Varsity Drive » Lisle, IL 60532-4101 _ Tel: (630) 795-7200 « Fax: (630) 724-1681

Printed on recycled paper



SUMMARY OF L!DRATORY TESTING

LIBERTYVILLE TRAINING CENTER
~ JOB NOS. |
0161-001-09-070-00
0161-001-09-080-00

Moisture l' :

" Total |
Sample : Hydraulic | Organic Dry
Identification | Depth Soil Description Conductivity| Carbon | Density | Content
(Feet) - (cm/sec) (%) (Pcf) (%) -

MW-3 45'-47'| Dark gray silty clay, CL | 1.8x10% | 1.144 | 1155 17.3 |

MW-4 39'- 41'| Dark gray silty clay, CL | 1.9x 10® 122.2 15.0

MW-5' 67' - 69'| Dark gray silty clay, CL | 2.8 x 10% 109.5 200 |
IMw-61 21"-23'| Dark gray silty clay, CL | 1.3 x10® 1.16 119.8 15.3

MW-8 41"- 43'| Dark gray silty clay, CL | 2.8 x 10°® 124.6 13.4

MW-9 - 17' - 19' 2.7x10% 1.23 . 19.3

PATRICK ENGINEERING INC.

Dark gray silty clay, CL

JULY 17, 2002

112.0



" Hydraulic Conductivity - Calculation Sheet

Tech. - MS

4 : Check - JCS
Job No. S 7069.CO Date - 07/16/2002
Boring Number: : , MW3
Sample No. ST-3/45471
Description: Dark Gray Silty Clay
Tare no. '
Tare wt. (g)

Wt. wet soil & tare (g)
Wit. dry soil & tare (g)

Moisture Content (%) . 1130 ERR
‘Diameter-(cm) 7.27

Height (cm) : . 14.23

Volume (cm3) '590.7

Wet Wt. (g) ' 1282.84 .

Dry Density (pcf) 1155

B-Value after saturation ' 0.96

Dimensional Change Dtjring Consolidation (assuming isotropic consdlidatibn)

Manom. Chg., 3/8" dia. (in)= Top:2.65 . Bottom:2.4
Volume change (cm3): . 9.1 '

- Consolidated volume (cm3): ' ~ 581.6
Dry weight of sample (g). - . 1093.64
% change each dimension / 100: .0.00516
Consolidated diameter (cm): ‘ 123 2.85 in.
Consolidated height (cm). - 14.16 : 5.57 in.
Consolidated area (cm2): _ 41.1 6.37 in2

Consolidated dry density (pcf): - 117.3

"Note - 0.005 CaSO4 solution used as permeant :
' : TRIAL1 - TRIAL 2 TRIAL 3 TRIAL 4

Cell pressure (psi): . ' 70.3 69.9 69.6 69.8
Top pressure (psi): ' . 588 58.6 584 583
Bottom pressure (psi): . ' - 616 61.4 '61.9 : 61.6

" Gradient: : 14 14 17 16
Confining Pressure (psi): 10.10 8.90 9.45 9.85
Date initial reading: 07/11/02 07/12/02 - 07/15/02 07/15102
Time initial reading: 09:05 AM | 07:25 AM~ 05:30 AM 05:30 AM
Date final reading: , ’ 07/11/02 07/12/02 07/15/02 07/15/02

- Time final reading: ' 12:58 PM 10:43 AM - 07:36 AM .- 10:20 AM
Initial man. rdg. (in) Top= 67.1 67.3 67.95 67.95
Bottom= 62.75 62.05 - 598 59.8

Final man. rdg. (in) Top= 67.2 67.35 68 68.05
Bottom= " 62.65 62 59.75 59.7

Chg. Top (in.) 0.1 0.05 0.05 0.1
Chg. Bottom (in.) 0.1 0.05 0.05 0.1

Chg. Time (hrs.) ‘ 388 330 - 210 483 -

Top "K" value (cm/sec) = 2.4E-08 1.4E-08 1.8E-08 1.7E-08
Boftom "K" value (cm/sec) = 2.4E-08 1.4E-08 1.8E-08 1.7E-08
|HYDRAULIC CONDUCTIVITY (CM/SEC.) =1.8E-08 Conf. Pres. (psi) = 9.45 |

HYDRCOND.WK4 PATRICK ENGINEERING INC.



LOG OF SHELBY TUBE EXTRUDED IN LAB

PROJECT NO. 7067 co

Bonng Number_ MW ~3 Shelby Tube Number 3‘ -

Depth (ft.)__45 -47" Logged By Date_2]2 [oZ-
Length of sample after extrusion (m& 2 Dia. (in.) _2 .7 ¢
Condition of sample: '

Sou description based on visual examination and classification usmg the Umfled Soil
Classmcatlon System (USCS)

TOP o BOTTOM
Oll 5“ 1 0“ A 1 5“ ‘ - 20" 25“
| I | lJ 1 1 1 I | A | ‘J 11 J_ l 1t I
Sluff___* i e E
M\ ‘ 2.
2 nef
Dark GM J‘/q-ry c'.m—-, vt C-F S'A%JD TRACE

<7y v ' 0y

cu
, . WC% #1 WC% #2 WC% #3
- TareNo. - \ R 94 ‘
Tare WL. 2. 4d 2145
Wet Wt. & Tare 4739 113 .94
Dry Wt. & Tare BLYT 9. %/
Moisture Content [6.F ' /7.4

PATRICK ENGINEERING, INC.



Hydrautic Conductivity - Calculation Sheet

Job No. 7069.C0
Boring Number: _ MW4
Sample No. 3941
Description: Dark Gray Silty Clay
. !ni;ial !yc%
Tare no. ' 135
Tare wt. (g) - 21.42
Wt. wet soil & tare (g) 204.72
WH. dry soil & tare (g) _ 180.86
Moisture Content (%) 14.96
- Diameter (cm) , 7.23--
Height (cm) . - 1263
Volume {cm3) 518.5
Wet Wt. (g) . 1167.83
Dry Density (pcf) - : 122.2
B-Value after saturation ' 0.98

Dimensional Change During Consolidation (assuming isotropic consolidation)

inal WC%

ERR

Tech. - ' MS
Check -
Date -

Jcs .
07/1172002

Manom. Chg., 3/8" dia. (in)= Top:0.2 Bottom:-2.9
Volume change (cm3): 4.9 '
Consolidated volume (cm3): 523.4
Dry welght of sample (g): _ 1015.81
% change each dimension / 100: -0.00314
Consolidated diameter (cm): 7.25 2.86 in.
Consolidated height (cm): 1267 - -4.99 in.
Consolidated area (cm2). 413 6.40 in2
Consolidated dry density (pcf): 1211
Note - 0.005 CaS04 solution used as permeant .
. TRIAL 1 TRIAL 2 TRIAL 3 TRIAL 4
Cell pressure (psi): 69.3 69.4 69.7 703
Top pressure (psi): 58.3 58.3 58 58.6
Bottom pressure (psi): - - 60.9 60.9 60.6 . 613
Gradient: 14 14 14 15
- Confining Pressure (psi): : .9.70 9.80 10.40 10.35
Date initial reading: 07/08/02 07/10/02 07/10/02 07/11/02
Time initial reading: 10:30 AM 01:00 PM 01:.00 PM 10:44 AM
Date final reading: 07/10/02 07/11/02 07/11/02 107/11/02
Time final reading: ~ 01:00 PM 06:35 AM 10:44 AM 01:00 PM
Initial man. rdg. (in) Top= 60.9 61.4 614 61.75
_ Bottom= 61.5 60.9 60.9 60.55
Final man. rdg. (in) Top= 61.4 61.75 61.75 61.8
‘ Bottom= 60.9 60.55 60.55 60.5
Chg. Top (in.) ’ 0.5 0.35 0.35 ’ 0.05
Chg. Bottom (in.) ' : 06 0.35 0.35 0.05
Chg. Time (hrs.) 50.50 17.58 21.73 227
Top "K' value (cm/sec) = 8.9E-09 1.8E-08 1.5E-08 1.9E-08
Bottom "K" value (cm/sec) = 1.1E-08 1.8E-08 1.5E-08
{HYDRAULIC CONDUCTIVITY (CM/SEC.) = 1.9E-08 Conf. Pres. (psi) = 10.35 !

MWA4T1PRM.WK4

PATRICK ENGINEERING INC..



LOG OF SHELBY TUBE EXTRUDED IN LAB

PROJECT NO._79(4. <o

Boring Number_pw) - - Shelby Tube Number____.
Depth (ft.)__37-41' - Logged By __ AL G Date_(s /s 7/07.
Length of sample after extrusion (in.) PSS Dia. (in.) 2397 _

Condition of sample:_Fa;~

Soll deséription based on visual examination and classification using the Unified Soil
Classification System (USCS)

TOP

' ' BOTTOM
0“ 5'1__ 1 Ou 1 5« 20« N ',_,:: 2 5“
.!J."Jlllllnn_nlul 3
Sluff w | BT T Per-
. ) -

W Catteq 5{“’? a‘”"j L iTTUE, {;.L W«E\,a (./\‘l’T'U:
CoC S8, SHiEe_ M ?kHST\O\T‘U; =

1 'A= AN d

Qs

WC% #1 WC% #2 | WC% #3
Tare No. . /35 - , p :
Tare Wt. ' 2142
Wet Wt. & Tare 209.72
Dry Wt. & Tare (88 Pb
Moisture Content 5.0

PATRICK ENGINEERING, INC..



MWST1PRM.WK4

Hydraulic Conductivity - Calculation Sheet

Tech. -

MS
Check - JCS
Job No. 7069.CO Date - 06/19/2002
Boring Number: MW-5
Sample No. 3T-1/67-69'
Description: Dark Gray Silty Clay
Initial WC% Final WC%
Tare no. , ' ' 139
Tare wt. (g) . 21.29
Wit. wet soil & tare (g) 119.60
WL. dry soil & tare (g) 103.20
Molisture Content (%) . 20.02 ERR
Diameter (cm) 7.16
Height (cm) 14.11
Volume (cm3) - 568.1
Wet Wt. (g) " 11986.91
Dry Density (pcf) 109.5
B-Value after saturation 0.95
Dimensional Change During Consolidation (assuming isotropic consolidation) .
Manom. Chg., 3/8" dia. (in)= Top:2 Bottom:2.55
Volume change (cm3): ' 82 -
Consolidated volume (cm3): 5§59.9
Dry weight of sample (g): . 997.24
% change each dimension / 100: 0.00483
Consolidated diameter (cm): 713 2.81 in.
Consolidated height (cm): 14.04 5.53 in.
Consolidated area (cm2): 39.9 6.18 in2
Consolidated dry density {pcf): 1111 '
Note - 0.005 CaS04 solution used as permeant
' TRIAL 1 TRIAL 2 TRIAL 3 TRIAL 4
. Cell pressure (psi). 110 109.8 109.8
Top pressure (psi): 98.5 98.3 98.3
Bottom pressure {psi): 101.3 101.1 101.1
Gradient: ' 14 14 14 0
Confining Pressure (psi): : 10.10 10.10 10.10 0.00
Date initial reading: 06/18/02 06/19/02 06/18/02 '
Time initial reading: 03:29 PM 08:24 AM 03:29 PM
Date final reading: 06/19/02 06/19/02 - 06/19/02
Time final reading: 08:24 AM - 10:13 AM 10:13 AM
Initial man. rdg. (in) Top= 60.8 61.3 60.8
Bottom= 60.9 60.45 60.9
Final man. rdg. (in) Top= . 613 61.35 61.35
Bottom= 60.45 - 60.4 60.4
Chg. Top (in.) .05 0.05 0.55 0
Chg. Bottom (in.) - 0.45 0.05 0.5 0
Chg. Time (hrs.) 16.92 1.82 18.73 0.00
Top "K" value (cm/sec) = 2.8E-08 2.6E-08 ERR
Bottom "K" value (cm/sec) = 2.6E-08 2.6E-08 2.6E-08 ERR
{HYDRAULIC CONDUCTIVITY (CM/SEC.) = 2.8E-08 Conf. Pres. (psi) = 10.1 i

PATRICK ENGINEERING INC.



LOG OF SHELBY TUBE EXTRUDED IN LAB

‘ i o PROJECT NO._ 2267 £ ©
Boring Number MW/ -5 Shelby Tube Number_37- /
Depth (ft.)_4 #-49° Logged By M5 Date_&6/7/ r/pz .
Length of sample after extrusion (in.) 2? i ' Dia. (in) 22%~
Condition of sample: Boo :

Soil description based on visual examination and classification usmg the Unified Soil
Classification System (USCS)

 TOP BOTTOM
. 0“ 5“ ' 1 O“ 1 5“ 20“ 25"
Jlil,llljlI'llll'ljlll_lllI'LJ{_I
Siuf____* é . . RN l‘g
N Y- Y~ Lo,
E 3 Fa
DG/:( 6/5'4 5/;-, C/cu Tace £- ch‘ng/ Sf[f /kgium /éc/tf/

/Yﬂd'?‘ C—Z.

WC% #1 WC% #2 : WC% #3 -
TareNo. /39 p '
Tare Wi. 2/.29
Wet Wt. & Tare (1T &o
Dry Wt. & Tare - (03. 2

Moisture Content - 20.0

‘ PATRICK ENGINEERING, INC.



Hydraulic Conductivity - Calculation Sheet

Job No.

Boring Number:
Sample No.
Description: -

Tare no.

Tare wt. (g)

Wit. wet soil & tare (g)
Wit. dry soil & tare (g)
Molisture Content (%)

Diameter (cm)
Height (cm)
Volume (cm3)
Wet Wt (9)

Dry Density (pcf)

B-Valqe after saturation

Dimensional Change During Consolidation (assuming isotropic consolidation)

Manom. Chg., 3/8" dia. (in)=
Volume change (cm3): .
Consolidated volume (cm3):

Dry weight of sample (g):

% change each dimension / 100:
Consolidated diameter (cm):.
Consolidated height (cm):
Consolidated area (cm2):
Consolidated dry density (pcf):

"Tech. - MS

Note - 0.005 CaSO4 solution used as permeant

Cell pressure (psi):
Top pressure (psi):
Bottom pressure (psi):
Gradient;

~ Confining Pressure (psi):
Date initial reading:

- Time initial reading:
Date final reading:
Time final reading:
Initial man. rdg. (in)

Final man. rdg. (in)

Chg. Top (in.)

Chg. Bottom (in.)

Chg. Time (hrs.)

Top "K" value (cm/sec) =
Bottom "K" value (cm/sec) =

Check - JCS
7069.CO Date - 06/28/2002
MW.6I
3T1
Dark Gray Siity Clay
ial ina 9
133 ’
- 2193
131.68
- 117.10 .
15.32 ERR
7122
14.32
586.3
1298.01
119.8
- 0.99
Top:0.5 Bottom: 1.1
29
583.4
1125.57
0.00165
7.21 2.84 in.
14.30 5.63 in.
40.8 - 6.33 in2
120.4
TRIAL 1 TRIAL 2 TRIAL 3 " TRIAL 4
110 110.1 110.1
98.4 98.5 98.5
101.4 101.5 101.5 .
15 15 - 15 _ 0
10.10 10.10 10.10 0.00
06/27/02 06/28/02 06/27/02
04:40 PM " 09:38 AM 04:40 PM
06/28/02 06/28/02 06/28/02
09:38 AM 01:20 PM 01:20 PM
Top= 58.6 58.85 . 58.6
Bottom= 59.1 58.9 59.1
Top= 58.85 58.9 58.9
Bottom= 58.9 58.85 58.85
0.26 0.056 0.3 -0
0.2 0.05 0.25 0
16.97 370 20.67 0.00
1.3E-08 1.2E-08 1.3E-08 ERR
1.1E-08 1.2E-08 1.1E-08 ERR

{HYDRAULIC CONDUCTIVITY (CM/SEC.) = 1.3E-08

Conf. Pres. (psi) = 10.1

MW6T1PRM.WK4

PATRICK ENGINEERING INC.



'LOG OF SHELBY TUBE EXTRUDED IN LAB

‘ | | PROJECT NO._ 7067 £ &r

Boring Number /4 )/ -6 2 Shelby Tube Number_3 7~ /
Depth (ft)_2/-23" Logged By S . Date £/ 2 &/=>

Length of sample after extru jlon (in) 237 Dia. (in.) 2297~
Condition of sample: Goo '

Soil description based on vnsual examination and classification usmg the Unified Soil
Classification System (USCS)

- TOP - | BOTTOM
0" 5“ 10" . . 1 5“ 20“ 25“
411'||1||||1'1|||||1|||11|
. i 7 1
o SL YT O
Sluff_3  « [SLUFF : 7 B B
X 3 2.2¢,

Jbeé é/‘f/ f/L,C_/ﬁ_/’L#/ (fvs/'fé' 7’05(7@\_5010;/ )/d«fygf#
M“"‘ PA/?ICP‘,, //c./.f/ &l :

- WC% #1 WC% #2

' ‘ WC% #3
Tare No. /33 . :
Tare Wt. 2/.93
Wet Wt. & Tare /31 £8
Dry WA. & Tare 7. 1o
Moisture Content __ /¢ 32

@ FATRICK ENGINEERING, INC.



Hydraulic Conductivity - Calculation Sheet

Job No. -

Boring Number: -
Sample No.
Description:

Tare no.

Tare wt. (g)

Wit. wet soil & tare (g)
Wt. dry soll & tare (g) .
Moisture Content (%)

Diameter (cm)
Height (cm)
Volume (cm3)
Wet Wt. (g)

_ Dry Density (pcf)

B-Value after saturation

.Dimensional Change During Consolidation (assuming isotropic consolidation)

Manom. Chg., 3/8" dia. (in)=
Volume change (cm3):
Consolidated volume (cm3):

Dry weight of sample (g):

% change each dimension / 100:
Consolidated diameter (cm):
Consolidated height (cm):
Consolidated area (cm2):
Consolidated dry density (pcf):

Note - 0.005 CaS04 solution used as permeant

Cell pressure (psi):

Top pressure (psi):
Bottom pressure (psi):
Gradient:

Confining Pressure (psi):
Date initial reading:
Time initial reading:
Date final reading:

Time final reading:

Initial man. rdg. (in)

Final man. rdg. (in)

Chg. Top (in.)

Chg. Bottom (in.)

Chg. Time (hrs.)

Top "K" value (cm/sec) =
Bottom "K" value (cm/sec) =

Tech. - MS
Check - JCS
7069.CO . Date -
MW-8
3T
Dark Gray Silty Clay

Initial WC%
144
21.62
146.12
13144 |
1337 - ERR

Final WC%

7.24
12.90
5311

1202.36
124.6

0.98

06/25/2002

Bottom: No data

Top: No data
0.0
531.1
1060.59
0.00000 ,
7.24 2.85 in.
12.90 5.08 in.
412 6.38 in2
124.6
TRIAL 1 - TRIAL 2 TRIAL 3 - TRIAL 4
89.6 89.9 - 90.5
781 78.6 "78.6
81.1 81.2 81.7
16 14 17 0
10.00 10.00 10.35 0.00
- 06/21/02 06/24/02 06/25/02
02:36 PM 10:57 AM 10:13 AM
06/23/02 06/24/02 - 06/25/02
02:19 PM 04:13PM 11:35 AM
Top= 61.05 62.05 62.25
Bottom= 59.2 - 58.256 58.1
Top= 61.85 62.1 62.3
Bottom= 58.6 58.2 58.05
08 '0.05 0.05 0
0.6 0.05 - 0.05 0
47.72 . 5.27 1.37 0.00
1.3E-08 8.7E-09 ERR
1.0E-08 8.7E-09 2.8E-08 ERR

[HYDRAULIC CONDUCTIVITY (CM/SEC.) = 2.8E-08

Conf. Pres. (psi) = 10.35

MWB8T1PRM.WK4

PATRICK ENGINEERING INC.



LOG OF SHELBY TUBE EXTRUDED IN LAB

. | | PROJECT NO._26l.ce
. Boring Number___ 4w~ 8 Shelby Tube Number 37~/
Depth (ft)___ “t-43' Logged By A4G ~_ Date_-¢/r7/0
‘Length of sample after extrusion (in.) : ZQ "o Dia. (in. ) 22”

Condition of sample: EEXCAm O P T

Soil description based on visual exammatlon and classification using the Unmed Soil
Classification System (USCS)

TOP ' o BOTTOM

0“ 5“ ) ) 10“ 1 5“ 20“ 25“
i1 I LI 1 I 1t 11 lJ IJJJ 1 I L1 ¢
] ' PERM
Sluff_____ ; PE :§
3 2 /7(
N NN

Dacy .GQM 5//4" C/q.,. K /7’/@ J F.{4n:/ Trece /rne 5/51/4/
St e dibm //5/:;6, Hpist C b

- WC% #1 WC% #2 | WC% #3
Tare No. /94 P :
Tare Wt. 2l 62 '
Wet Wt. & Tare LY. /2
Dry Wt. & Tare _12.494
" Moisture Content 134

® PATRICK ENGINEERING, INC.



Hydraulic Conductivity - Calculation Sheet

Tech. - MS
: . Check - JCS
Job No. : 7069.CO Date - 07/01/2002
' Boring Number: Mw-9 :
Sample No. ' 3T-1/117-19'
Description: Dark Gray Siity Clay
Initial WCY Final WC%
Tare no. ; : 139 '
- Tare wt. (g) 21.29
Wt. wet soil & tare (g) 107.13
Wit. dry soil & tare (g) . 93.26 ,
Molsture Content (%) 19.27 ERR
Diameter (cm) : 7.26
Height (cm) : : _ © 1422
Volume (cm3) , 588.7
Wet Wt. (g) 1260.65
Dry Density {pcf) : 1120
B-Value after saturation 0.95

Dimensional Change During Consolidation (assummg isotropic consolidation)

Manom. Chg., 3/8" dia. (in)= Top: 0 2 Bottom: 1.2
Volume change (cm3): : 25

Consolidated volume (cm3): 586.1

Dry weight of sample (g): ) 1056.95

% change each dimension / 100: ' . 0.00143 .
Consolidated diameter (cm): 7.25 2.85 in.
Consolidated height (cm): 14.20 5.59 in.
Consolidated area (cm2). 41.3 6.40 in2 -
Consolidated dry density (pcf): 1125

Note - 0.005 CaS04 solution used as permeant

_ : TRIAL 1- TRIAL 2 TRIAL 3 TRIAL 4
Cell pressure (psi): 100 99.8 99.8 "
Top pressure (psi): ) 89.3 . '89.2 89.2
Bottom pressure (psi): 914 _ 91.2 91.2
Gradient: 10 10 10 . 0.
Confining Pressure (psi): ' 9.65 9.60 9.60 0.00
Date initial reading: » 06/28/02 06/28/02 06/28/02
Time Initial reading: 09:43 AM 01:30 PM 09:43 AM
Date final reading: . 06/28/02 06/28/02 06/28/02
Time final reading: -01:30 PM 05.06 PM 05:06 PM
Initial man. rdg. (in) . Top= " . 6265 62.75 62.65
Bottom= 62.1 62 62.1
Final man. rdg. (in) Top= 62.75 628 62.8
. . Bottom= 62 61.95 61.95
Chg. Top (in.) 0.1 0.05 .0.15 0
Chg. Bottom (in.) ' 0.1 - 0.05 0.15 0
Chg. Time (hrs.) 3.78 3.60 7.38 0.00
Top "K" value (cm/sec) = 3.3E-08 1.8E-08 2.7E-08 ERR
Bottom "K" value (cm/sec) = 3.3E-08 1.8E-08 2.7e-08 ERR
{HYDRAULIC CONDUCTIVITY (CM/SEC.) =2.7E-08 " Conf. Pres, (psi) = 9.6 ]

MW9T1PRM.WK4 ' PATRICK ENGINEERING INC.



LOG OF SHELBY TUBE EXTRUDED lN LAB

PROJECT NO. 2049 ca’

Boring Number_ M W= Shelby Tube Number_37—/
Depth (ft.)/Z2-/7” Logged By_s1.S Date £/22/p2
Length of sample after extrusion (in.) 22" ) Dia. (in.) 23% ~ -

Condition of sample: GFeed

Soil description based on visual examination and classification usmg the Unified Soil
Classification System (USCS)

TOP : : BOTTOM
0" 5" 10" 15" 20" .5
'Jllllglll||-11‘1-||1|1|,||1||I|
. l N lI
Sluff___ " ) | PEAT
| neg /’ZLE——Z,O,;,
\\ T .
Clev L <e 70 Fig Sen d SHH
i y _ =7
77
_ _ WC% #1 - WC% #2 WC% #3
Tare No. /139 . :
Tare Wt. z2/.29
Wet Wt. & Tare /07 /3
Dry WA. & Tare 943.26
Moisture Content 11.2#

PATRICK ENGINEERING, INC.



% Environmental

o Laboratories, Inc.

= 1600 Shore Road * Naperville, Illinois 60563 ¢ Phone (630) 778-1200 © Fax (630)778-1233
IEPA Certification #100292

“Analytical Report
Client: PATRICK ENGINEERING, INC. * Date Received: 07/03/02
Project ID: Proj. #7069.CO; Libertyville Training Center Date Reported: 07/09/02
Lab File ID:  62377-79 ‘
'FOC Method D2974-87
Date Analyzed: 07/08/02
Lab Sample Sample Date & Time
Number Description Taken FOC
' %
62377 MW-3 ST-3 45-47' Not Provided 1.14 .
62378 MW-61 3T-1;21-23'  Not Provided 1.16
‘ | 62379 MW-9 3T-1;17-19'  Not Provided 123



[ U.S. SIEVE OPENING IN INCHES { U.S. SIEVE NUMBERS | HYDROMETER )
6 43 215 13412383 4 6 10141629 30 49 50 70100149200
100 Ty [Tl L _ T
90
\ é
80 \ :
p
‘ VL
C x :
E :
N \ §
T60 \ :
F !
1 :
N :
E S0 :
1R :
B HRE
Y40 ;
w ;
E y
n
G130 T
H H
T
20 \‘\
10 m
0 : :
100 10 . 1 . 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS .
COBBLES GRAVEL SAND SILT OR CLAY
_ : coarse | fine |coarse] medium |  fine .
Specimen Identification |- Classification MC%| LL | PL | PI | Cc | Cu
o] STRAT1GS1 Dark Gray_c to F Sand, Little Siit SW-SM '
30-33° '
Specimen Identification D100 D60 D30 D10 %Gravel | %Sand %Silt %Clay
o] STRAT1GS130.0 19.00 1.06 0.649 3.9 84.9 1.2
PROJECT Libertyville Training Site - Vernon Hills, IL JOB NO. 7069.C0
i . ~ DATE 04/22/102
GRADATION CURVES
L Patrick Engineering, Inc.
J




04/26/02 FRI 16:20 FAX 630 434 8400

PATRICK ENGINEERING

@z
[ U.s. SIEVE OPENING IN INCHES } U.S. SIEVE NUMBERS A HYDROMETER W
6 43 215 1342353 4 6 10441620 30 49 50 70100149200
100 ] rfql T 11 _ T
i i ' ] g
i
90 : 3 E
] ; \ f.
| k
80 l \
p :
E § | \\ ’
R70 * t
¢ | 1A
E t R B
N l. | i \ =
60 : : ] | :
F : : ‘ : :
1 : ; : ]
N : : i
ES0 :
R i
1
8 i ;
Y 40 : : { :
W i i : i
E :
é H
G30 :
T i ’
i |
20 ;
: : ; : N
10 ‘ e ,
0 i | ' i
: 100 10 ‘ 1 . 01 0.01 0.001
" GRAIN SIZE IN MILLIMETERS
COBBLES CRAVEL SAND SILT OR CLAY
| coarse | fine Jcoarse] medium |  fine
Specimen ldentification . Classification MC%{ LL | PL | PI Cc | Cu
@] STRAT?GS2 Dark Gray C to F Sand, Some Silt, Trace F’
43-44° Gravel SM
- Specimen Identification D100 D60 D30 D10 . | %Gravel } %Sand %Slit %Clay
®| STRAT1GS243.0 9.50 1.21 0.106 30 68.0 16.7 12.3
r_‘ PROJECT Libertyville Training Site - Vemon Hills, IL JOB NO. 7069.C0
' DATE 04/26/02
GRADATION CURVES
Patrick Engineering, Inc.
\_




04/26/02 FRI 16:21 FAX 630 434 8400

PATRICK ENGINEERING

@woo3
(U SIEVE OPENING IN INCHES | V.S, SIEVE NUMBERS | HYDROMETER )
6 43 245 1332383 g 6 10141620 30 49 50 79100449200
' : i
%0 ; a
80 \ :
; . I
R70 T T =
3 : : :
N :‘ i \ UL
T60 ; 3
',’ | TR
N : A : \ ;
ESO : : : ;
R i i : N1
B .
Y40 1 \ :
iw : b :
€ : : T\( :
Gag ; gL el
H 1 H v
T ; ;
: ; i
20 : J:..
: § b
t \
i
10F- i ~e]
! : f
0 i i
700 10 1 0.1 0.01 o.omr
. GRAIN SIZE IN MILUMETERS
GRAVEL SAND
COBBLES coarse l fine  |coarse| medium | fine SILT OR CLAY
Specimen Identification , Classification MC%| LL | PL Pi Co | Cu
o STRAT1GS3 _Dark Gray Coarse to Fine Sand, Some Silt 5.28 |783.
5§5.0-56.0 - 8M
Specimen Identification | D100 D60 D30 D10 | %Gravel| %Sand | %Sit | %Clay
@ STRAT1GS355.0 475 1.22 0.100 0.0016 0.0 70.8 183 10.8
PROJECT Libertyville Training Site - Vernon Hills, IL JOB NO. 7069.C0
' DATE 04/26/02
GRADATION CURVES
Patrick Engineering, Inc.
\— y,




[ U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER h
6 43 215 13412353 4 6 10141650 30 49 50 7910049200
100 R TN ‘L JR ]
Ia
90 ; : ;
80 : ;
p i 5
R70 i A
c | k
E : -
N g ; - \
Te0 : —
F z R
| :
£ 50 :: \
£ . .
R g af
B :
Y40 i
tw §
E v
' a
G30 ;
N
20 i e |
10 :
0 : ] f A
100 10 1. : 0.1 0.01 0.001)
‘ GRAIN SIZE IN MILLIMETERS .
COBBLES GRAVEL S AND SILT OR CLAY
. coarse | fine lcoarse] medium |  fine -
Specimen ldentification | Classification MC%| LL | PL | Pl | Cc | Cu
®| STRAT1GS4 Gray Clayey Silty, Little C to F Sand, Trace )
81-82' F Gravel CL-ML
Specimen Identification D100 D60 D30 D10 | %Gravel | %Sand %Silt %Clay
¢ STRAT1 GS481.0 9.50 0.02 0.004 5.2 12,8 58.1 23.8
PROJECT Libertyville Training Site - Vernon Hills, IL JOB NO. 7069.C0
, : DATE 04/22/02
GRADATION CURVES
Patrick Engineering, Inc.
. _/




(- U.S. SIEVE OPENING IN INCHES | US. SIEVE NUMBERS | HYDROMETER w
6 4 3 2 15 1 34 12 3 4 6 810 141620 30 40 50 701&1402&
100 ] _ B T ﬁ"f Anis YU lI ‘ _
90 :
80
: |
R70 :
c ; :
E : :
N ; ;
T60 ; ;
F : \ :
| : R
N i :
ES0 : * :
R i :
B ; :
V40 [
w LI
i U
G30 = 7
H : :
T i :
20 i
10 '
0 : i :
100 10 1 0.1 0.01 0.00Y
GRAIN SIZE IN MILLIMETERS
’ GRAVEL SAND
COBBLES | aree | fine |coarse| medium | fine SILT OR CLAY
Specimen dentification Classification - MC%| LL | PL'| PI Cc | Cu
o ST-2GS-1 Brown C to F Sand Little Silt, Trace F '
50.4-51° Gravel SM
Specimen ldentification D100 D60 "D30 D10 %Gravel | %Sand %Silt %Clay
e ST-2GS-1 504 9.50 0.35 0.186 0.7 824 16.9
PROJECT Libertyville Training Site - Vernon Hills, IL JOB NO. 7069.C0
DATE 04/22/02
GRADATION CURVES
Patrick Engineering, Inc.
\_ J




[ us. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
6 43 245 134122383 4 6 210 1416 55 30 45 50 79100449200
100 T T T
90}
80 : !
e \
R70 ;
c i ;
E - ;
N : :
F s &
| i ;
E50 B 5
J Tl
B : i
Y40 LA
w 1L
? T
G30 f
H s i
T :
20 X
10 \'~
ks
0 : :
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
GRAVEL . -~ SAND
COBBLES coarse | fine |coarse] medium | fine SILTOR CLAY
Specimen Identification Classification MC% | LL PL Pl Cc | Cu
®| ST-2GS-2 115 Light Gray Coarse to Fine Sand, Trace Siit 117 | 28
115-116' SP-SM
- Specimen ldentification D100 D60 D30 D10 | %Gravel { %Sand %Silt %Clay
e ST-2GS-2 115.0 4.75 0.29 0.192 - | 0.1064 0.0 92.9 71
PROJECT Libertyville Training Site - Vernon Hills, IL JOB NO. 7069.C0
' DATE 04/22/02
GRADATION CURVES
Patrick Engineering, Inc.
-/




[ U.S. SIEVE OPENING IN INCHES 1 U.S. SIEVE NUMBERS | HYDROMETER )
6 43 245 13412383 4 6 g10 141650 30 40 50 79100449200 :
100 1 JURIRLU | LI
20 i J i
; \ : ;
? B E s
80
P ;
R70 ; ¢ :
E : : .
N i ) :
T60 : ;
F i i
! : Y\ '
N : \ 5
ESO0 : .
I; ; \ E
B i _ :
Y40 : \ ;
w s §
E : :
| i N ||
G ' s
0> | |
T : H
20 ' t \
TS
10 i
0 é s z
100 10 1 0.1 0.01 o.oo1F
GRAIN SIZE IN MILLIMETERS
' GRAVEL SAND
COBBLES coarse | fine |coarse| medium | fine SILTOR CLAY
Specimen Identification Classification MC% | LL PL Pl. | Cc | Cu
o STRAT3GS1 Gray C to F Sand, Some F Gravel, Trace Silt 144 | 254
86-86.6' SW-SM
Specimen ldentification D100 D60 D30 D10 %Gravel | %Sand %Silt %Clay
o STRAT3IGS186.0 19.00 2.70 0.643 0.1064 | 273 63.8 9.0
PROJECT _Libertyville Training Site - Vernon Hills, IL JOB NO. 7069.C0
_ DATE 04/22/02
‘GRADATION CURVES
_ Patrick Engineering, Inc.
G | _J




04/26/02 FRI 16:21 FAX 630 434 8400 PALRLICK ENGINEEKING

Wwovi
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[ U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS l HYDROMETER
6 42 215 13,41'2“3 4 6 10“131030‘05070100140200
100 | ‘ | | j | !
® il N
{90 g : \
80 ;
¢ ' |
rR70
c !
E B
N i »|
Teo i 3 : ! i
F i
! H
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€50 1
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B :
Y40
W
E : 9 :
! i i ;
G30 v - :
H H : H
T ! i i i
: !
20 , I !
o T | s
10 ! ARl
100 10 1 - 04 0.01 0.001i
: GRAIN SIZE IN MILLUMETERS ,
- GRAVEL SAND
COBGLES coarse | fine_ |coarse] medium |  fine . SILT OR CLAY
Specimen ldentification Classification MC%| LL | PL Pl Co | Cu
o] STRAT4 GS1 ' Brown C to F Sand, Trace Silt SW - 119 22
£7-0-68-0~
A}
S7-63
Specimen Identification | D100 D60 D30 D10 [%Gravel | %Sand | %Sit | %Clay
o] STRAT4 GS167.0 236 0.36 0.266 0.1640 0.0 953 36 11
. PROJECT _Libertyville Training Site - Vemon Hills, IL JOB NO. 7069.C0
. DATE 04/26/02
GRADATION CURVES
L Patrick Engineering, Inc.
J




04/26/02 FRI 16:22 FAX 630 434 8400 PATRICK ENGINEERING

@ous
[ Us.SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | © HYDROMETER )
6 43 215 13412383 4 6 s“’u%s_zo; 50 70100449200
i “ T F T
100 " : Fl rﬂﬂ : ! i
' i , j 1
%0 i j \ ;
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RT0 ;
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: i
10 ;
_ i
100 10 1 0.1 0.01 0.00Jl
GRAIN SIZE IN MILLIMETERS »
GRAVEL SAND
COBBLES coarse | fine [coarse] medium |  fine _ SILT OR CLAY I

Specimen Identification Classification Mc%ki LL [ PL [ Pl | Cc| Cu

o] STRAT4 GS2 Light Gray Medium to Fine Sand, Some Siit : 156 { 5.0
118-119° SM

Specimen Identification D100 D60 D30 D10 %Gravel | %Sand | %Sit | %Clay

®| STRAT4 GS218.0 1.18 0.19 0.107 0.0383 0.0 78.8 18.0 3.2

‘ PROJECT _ Libertyville Training Site - Vernon Fills, IL JOB NO. 7089.C0

DATE 04/26/02
GRADATION CURVES
Patrick Engineering, Inc.

- | . )




